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No. 410 TUBE TESTER 


Used for checking new and old tubes in receiving sets. Simply de- 





























[OW is the time to cash in on the 
widespread public interest that 
is being aroused by the sensa- 

tional Radio Prosperity Campaign. 
And you, as a Radio Service Engineer, 
can cash in best by using the Readrite 
testers shown here. They will make 
money for you and save you money! You 
can afford to standardize on Readrite in- 
struments. They are popularly priced. 
They enable you to make more calls at 
less cost per call . . . they make it easy for 
you to meet every servicing requirement... 
they withstand the hardest kind of use and 
abuse . . . they insure that your equipment 
dollar stretches much farther. 








No. 710 READRITE TESTER 


This all-purpose tester fills every need of both the ex- 
pert service man and the beginner. It is designed for 
the testing of new and old radios. Equipped with a 
practical selector switch for checking all parts of tube circuits by connecting 
to the set sockets. Selection for testing voltage of plate, grid, cathode, sup- 







pressor grid and screen grid is quickly and accurately done. Plate current, Here’s 
filament volts, line and power supply volts, resistance and continuity are 

measured. Battery is used for continuity testing of transformers, chokes, Proof of 
etc. Handles most advanced circuits and newest tubes. READRITE 


The No. 711 Readrite Tester is the same as the No. 710 except that it is Leadership. 
equipped with the new Triplett D’Arsonval Volt-ohmmeter, which has 1000 


ohms per volt resistance. The readings are 0-15-60-300-600---0 to 300,000 Write 
ohms. Ohmmeter reading is secured with the 414 volt battery, which is furnished. for your 
copy 
No. 550 READRITE OSCILLATOR TODAY! 
This signal generator furnishes a modulated signal of constant frequency for Sats Eu 
the alignment of all modern radios. It is used to align r. f. transformers, REACH FOR 
check oscillator stage, compare gain in tubes and determine the sensitivity 








of a receiver. 





signed, compactly constructed, this tester is ideal for both outside 
work and for counter use. A push button provides two-plate cur- 
rent readings for determining the conductance and worth of a tube. 
For those wanting a longer-scale instrument, the Model 416 Tester, f 
with a Triplett D’Arsonval Flush Mounted Meter is offered. This fx: FOR 
instrument does not have illuminated dial, but in other respects is’ ‘ 
the same as the No. 410. 


YOUR JOBBER CAN SUPPLY YOU 
See him today, or send the 
coupon for descriptive catalog. 


READRITE METER WORKS 


Gentlemen: 


81 College Ave, Bluffton, Ohio aa 


READRITE METER WORKS, 
81 College A 


Bluffton, Ohio. 


Send me catalog on Readrite Instrument No. ( __ ) 
as well as folder giving proofs of Readrite Leadership. 


Street Address... 


, 


SEND COUPON 


Quick FAcTs ! 
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Don’t spend your life slaving away in some dull, hopeless job! Don’t be satis- r f V/ 
fied to work for a mere $20 or $30 a week. Let me show you how to get your //, if 7B 


start in Radio—the fastest-growing, biggest money-making game on earth. 
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Jobs Leading to Salaries of $50 a Week and Up Yf ie 


Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman and in Y 
Service and Installation Work—as Operator or Manager of a Broadcasting 4 
Station—as Wireless Operator on a Ship or Airplane, or in Talking Picture or * 
Sound Work—HUNDREDS OF OPPORTUNITIES for a real future in Radio! 


Ten Weeks of Shop Training § 


Pay Your Tuition After Graduation 


4 





We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound 
equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the very lat- 
est and newest Television apparatus, Talking Picture and Sound Reproduction equipment, 





Code Practice equipment, etc. You don’t need advanced education or previous experience. We 
give you—RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience 
you'll need for your start in this great field. And because we cut out all useless theory and 
only give that which is necessary you get a practical training in 10 weeks. 


TELEVISION avd TALKING PICTURES 


And Television is already here! Soon there'll be a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television now can have a great future in this great new 
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE 
and learn Television on the very latest, newest Television equipment. Talking Picture and 
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment. 


PAY FOR YOUR TRAINING 
After You Graduate 


I am making an offer that no other school has dared 
to do. I’ll take you here in my shops and give you 
this training and you pay your tuition after you 
have graduated. Two months after you complete my 
course you make your first payment, and then you 
have ten months to complete your payments. There 
are no strings to this offer. I know alot of honest fel- 
lows haven’t got a lot of money these days, but still 
want to prepare themselves for a real job so they 
won’t have to worry about hard times or lay offs. 

I've got enough confidence in these fellows and in my 
training to give them the training they need and pay me 
back after they have their training. 

If you.who read this advertisement are really interested 


in your future here is the chance of a life time. Mail the 
coupon today and I’ll give you all the facts. 


ALL PRACTICAL WORK 
At COYNE in Chicago 


ALL ACTUAL, PRACTICAL WORK. You build radio sets, 
install and service them. You actually operate great Broad- 
casting equipment. You construct Television Receiving Sets 
and actually transmit your own Television programs over 
our modern Television equipment. You work on real Talk- 
ing Picture machines and Sound equipment. You learn 
Wireless Operating on actual Code Practice apparatus. We 
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don’t waste time on useless theory. We give you the prac- 
tical training you’ll need—in 10 short, pleasant weeks. 


MANY EARN WHILE LEARNING 


You get Free Employment Service for Life. And don’t let 
lack of money stop you. Many of our students make all or 
a good part of their living expenses while going to school 
and if you should need this help just write to me. Coyne 
is 33 years old. Coyne Training is tested—proven beyond 
all doubt. You can find out everything absolutely free. 
Just mail coupon for my big free book! 


H. C. Lewis, Pres. RADIO DIVISION Founded 1899 


COYNE Electrical School 


§00 S. Paulina St., Dept. 83-8H, Chicago, Ill. 
Mail Coupon Today for All the Facts 





H. C. LEWIS, President 
Radio Division, Coyne Electrical School 


500 s. Paulina St., Dept. By -8H, Chicago, ill. 


| Dear Mr. Lewis:— Send me your Big Free Radio Book, and 
all details of your Special Offer. 
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‘WE DO OUR PART 


IN OUR NEXT FEW ISSUES: 


MAKING YOUR OWN VELOCITY MICROPHONE. Almost every- 
one is interested either professionally or experimentally in micro- 
phones. Therefore, we believe that an article giving complete 
information on the construction of an instrument of the high- 
quality "velocity" type will be received with exceptional interest. 
Particularly, in view of the fact that the few components which 
require moderately precise machining will be available in kit form 
for the technician who is not blessed with a junior edition of a 
machine shop. 


DETAILS FOR MAKING A REAL AUTOMOTIVE RADIO RECEIVER. 
Although most previous articles concerning the construction of 
automotive radio sets have been confined to the more essential 
rudiments of instrument design, this article described every detail. 
Only standard parts are used. The 7-tube superheterodyne cir- 
cuit incorporates automatic volume control, variable-mu R.F. pen- 
todes in the R.F. and |.F. stages, and two pentode tubes in push- 
pull. A 3-section gang condenser with shaped-plate oscillator 
tuning sections is used. The dimensions of the overall chassis box 
are only about 9 x 7!/, x 7 ins. high. 


AN ELECTRO-ACOUSTICAL WAVEMETER. Helmholtz or Koenig 
resonators have been used to detect sound and to determine the 
pitch, but instruments of this form have the very great disadvan- 
tage that the ear is employed to determine when resonance exists. 
But the new electro-acoustical wavemeter is independent of the 
ear and lends itself to accurate and convenient sound measure- 
ments. 
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Il Trai 2 ou at Home in re Spare Tim 
ti E. Smith, President, e 
ational Radio Institute, 
the man who has directed 
the Home-Study training 
of more men for the ee e 
Radio Industry than any ir 
other man in America. 
y- . 
be 4 
Bh nce Servicing Broadcasting Radio Factories 
pare-time set service = }) > . 
tions Employ testers, in- 
h- ing pays many N. R.L %,* Sta ” : ’ 
+ on Employ managers, spectors, foremen, 
t, men $5, $10, $15 a engineers, oper- engineers, service- 
sh week extra. Full-time ’ ators, installation men, for jobs pay- 
’ and maintenance . 
~ men make as much as . r) men for jobs pay- ing up to $7,500 a 
$40, $60, $75 a week. — = ing up to $5,000 a v.08, 
a year. 
R. Radio If you are dissatisfied with your present job; if you are struggling and improvements are taking place. Here is a real future for thousands 
of = along in a rut with little or no prospect of anything better than a and thousands of men who really know Radio. Get the training that 
l skinny pay envelope—clip the coupon NOW. Get my big FREE opens the road to good pay and success! Send the coupon now and get 
al Radio is making book on the opportunities in Radio. Read how quickly you can full particulars on how easy and interesting I make learning at home 
flying safer. Radio learn at home in your spare time to be a Radio Expert—what good Read the letters from graduates who are today earning good money in 
il, operators employed jobs my graduates have been getting—real jobs with real futures, this fascinating industry. 
through Civil Ser- 
if- wes en teat 
: vice" Commission ae ee eo oe Many Make $5, $10, $15 a Week Extra 
$2,800 a year. in Spare Time Almost at Once 
h- In about ten years the Radio Industry has grown from a few ; b » 
million dollars to hundreds of millions annually. Over 300,000 My book also tells how many of my students made $5, $10 and $15 
or jobs have been created by this growth, and thousands more will be a week extra servicing sets in spare time. soon after they enrolled 
created by its continued development Many men and young men I give you plans and ideas that have ma ide good spare-time money~ 
Ox with the right training—the kind of training I give you in the $200 to $1,000 a year—for hundreds of fellows. My Course is 
R. I. Course—have stepped into Radio at two and three times famous as “‘the one that pays for itself.’ 
their former salaries. 
ig Real Opportunities Ahead in Radio Money Back if Not Satisfied 
he for Trained Men I am so sure that N. R. I. can. train you at home satisfactorily 
that I will agree in writing to refund every penn) of our ‘tuitie n 
n= It’s hard to find a field with more opportunity awaiting the if you are not satisfied with my Lessons and Instruction Service upon 
t trained man. Why in 1932—the worst year of the depression—the completion. You'll get a copy of this Agreement with my book. 
Se Radio Industry sold $200,000,000 worth of sets and parts! Manu- 
he facturers alone employed nearly 100,000 people! About 300,000 6 
people worked in the industry. In 1932, broadcasting had its most - Boo ma ree 
e profitable year. It’s a gigantic business, even in the worst a oem 4 page k of Infor: tion F 
. years! And look what’s ahead! Millions of sets becoming obsolete ’ . . the " 
annually. 17,000,000 sets in operation that need servicing from Se sane. id he ce sate, so :y 
time to time! Over 600 great broadcasting stations furnishing tolls = ~ ge Ph Bt ona A — - 
entertainment and news to 100,000,000 people. These figures are fi netloes opt yg 
-_ An invention made so big that they are hard to grasp! Yet, they are all true! Here a ‘a as r, perce oe Annoy rg 
possible by Radio. is a new industry that has grown quickly into a commercial giant. cams Ger Gee er ck cee 
" Employs many No wonder great business leaders predict a brilliant future for this at cat anes ee oters TOU" 
~ py Radio great and growing business. without ot eet obligation. 
men for jobs pay- MAIL HE COUPON NOW. 
at ing $75 to $200 a Get Inte This Field With a Future 5. E. SMITH, President 
week. . E. . 
ck There’s opportunity for you in Radio. Its future is certain. National Radio institute 
Television, short wave, police Radio, automobile Radio, midget sets, Dept. 3MX 
> loud speaker systems, aircraft Radio—in every branch, developments Washington, D.C. 
ub- 
0- THIS COUPO 
28 MONEY N IS GOOD for 
MAKING HINTS FREE ya 
nal 
Mail the coupon. I’ll send you one copy of my 
valuable 56-page Reference Book “28 Tested § 
Television Methods for Making Extra Money.” I’ll do it to ] 4.0. Gate 
ib- prove that my training is easy to understand tem a tag ate 
ial The coming field and use—that it is practical—that it is full of J —e oe “4 _ Dept. 3MX 
= of many great op- money-making informa- Eagton, B.C. 
il aero is cov- tion right from the start. I — a ao 
5 m r . “é - * : wan © take advantage of yc 
red by my course. This book shows you how I Special Offer. Send me your two books, Boe” Texted 
es, to do 28 Radio jobs com- Methods for Making Extra Money” and “Rich Rewards in 
yd mon in every neighbor- | Radio.” I understand this does not obligate me. 
hood — tells you how to (PLEASE PRINT PLAINLY) 
get these jobs. Hundreds | 
_4 of my students have made | Name ......... inne MD 
: $5, $10, $15 a week in 
spare time while learn- i NITY chicientaoialedidosbaotiielibaiedibsniipianiainininc eet i 
= ing. Prove to yourself 1 1JS-1 
that you can do it too. City State 
Mail coupon now. | . A, 
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OFFICIAL RADIO SERVIC 


YOUR COPY OF 


™ 1934 


E MANUAL 


IS READY! 





HE necessity of GERNSBACK 
Manuals in the radio field has been M “mn mene: oll saieaiae 
shown by the fact that the total en have een considered—methods 


In preparing this new edition many of As 


in previous years, the 1934 Man- 
the outstanding problems of the Service ual will also include a FREE QUESTION 
of AND ANSWER SERVICE. In each book 
found 25 coupons, which en- 


ales ° * toons v7 servicing, the new equipment constantly will 

sales of the first three OFFICIAL jecded to cope with new tubes and sets, title you to free consultation on any radio 
RADIO SERVICE MANUALS, includ- and the other fields of radio, such as pub- service topics. These coupons give you a 
ing the new CONSOLIDATED EDI- lic-address systems, short waves, auto radio complete mail service—questions on servic- 


TION, now exceed 80,000 


Radio Service Men and 
others engaged in various 
branches of radio know the 
importance of such books, 
and how they must depend 
upon them for reliable in- 
formation. Whether for 
public-address work, tube 
information or a circuit 
diagram, the material 
needed is certain to be 
found in one of the OF- 
FICIAL RADIO SERVICE 
MANUALS. The GERNS- 
BACK Manuals have been 
constantly used in refer- 
ence work by leading radio 
set manufacturers, mail- 
order houses, jobbers, deal- 
ers and, most extensively, 
by Service Men, for whom 
these books are invaluable. 

In the planning of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL many 
things have been taken into 
consideration. First, how we 
could reduce our own costs, 
and in turn pass these sav- 
ings on to our readers. 
Second, what information 
not contained in previous 
editions of the Manuals 
must be incorporated in 
the 1934 edition and would 
be of utmost importance to 
its users. Third, what ad- 
vance information we could 
print that would be useful 
in the future. 


After careful analysis we 


copies. and others. 





Contents of the 1934 Manual in Brief 


@ Diagrams and service notes, more complete than ever before in 
any MANUAL. Not merely the schematic hook-ups will be found, 
but also chassis drawings showing parts layouts, positions of trim- 
mers, neutralizers, etc. 

@ Voltage readings for practically all sets, as an aid in checking 
tubes and wiring. 

@ All values of intermediate-frequency transformers used in super- 
heterodynes, with the manufacturers’ own suggestions as to correct 
balancing. 

@ Detailed trouble-shooting suggestions and procedure as outlined 
by the manufacturers’ own engineers—in other words, authentic 
“dope” right from headquarters. 

@ Values of all parts indicated directly on all diagrams. WE WILL 
POSITIVELY NOT INCLUDE DIAGRAMS FOR WHICH PARTS 
VALUES CANNOT BE OBTAINED. 

@ A special section for reference to A.C.-D.C. cigarbox midgets. 
@ A special section for reference to automobile radio. 

@ A special section for reference to public-address amplifiers. 
@ A special section for reference to short-wave receivers. 

@ A special section for reference to remote-control systems. 

@ A complete compilation of radio tube data, covering both the 
old and the many new types. 

@ A special section devoted to test equipment, analyzers, etc., with 
full diagrams and other valuable information. 

@ A complete list of American broadcast stations with their fre- 
quencies in kilocycles; extremely useful in calibrating and checking 
test oscillators and in calibrating receivers. 

@ Free Question and Answer Service, the same as in our last two 
Manuals. 

@ No theory; only service information in quickly accessible form. 
@ Absolutely no duplication of any diagrams; nothing that appeared 
in any of the previous Manuals will appear in the 1934 MANUAL. 
This we unconditionally guarantee. 

@ A handy, easily-consulted master index making it easy for you 
to find almost anything pertaining to your service problem in- 
stantly. This index will include all the diagrams published in all 
the previous GERNSBACK Manuals, as well as the 1934 diagrams. 
A big convenience and time saver! 











The illustrations in the 1934 Manual will 


ing and operating on any set or circuit 


are answered promptly and ac- 
curately by the editors. Re- 
member that, at the regular 
rate of 25c per question which 
is usually charged by radio 
magazines, this service alone 
is worth $6.00. And for the 
Manual, we charge only $3.50. 

It is quite evident that the 
1934 Edition of the OFFICIAL 
RADIO SERVICE MANUAL 
will be a decided improvement 
over previous volumes, and 
will even surpass the high 
oe of the former Man- 
uals. 


ORDER YOUR COPIES NOW 


It is important to every 
Radio Service Man and Dealer 
that he receive his copy of the 
1934 OFFICIAL RADIO 
SERVICE MANUAL as soon 
as it is published. The new 
book will prove itself to be in- 
valuable as those volumes of 
previous years. The book as 
usual comes to you postpaid 
and free of additional charges. 

No need to delay sending us 
your order—the 1934 MAN- 
UAL, like its predecessors, is 
a necessity in your business. 
We strongly advise you to or- 
der your copy today, and then 
you will be certain to get one 
from the first printing of the 
book. The 1934 Manual is now 
ready for delivery, 


Mail the coupon today. 





found that the total cost of producing 
the 1934 Manual would be consider- 
ably less than in former years, and 
that at this time we could reduce the price 
of the book to our readers. The Fourth 
Edition of the OFFICIAL RADIO SERV- 
ICE MANUAL will sell this year for $3.50. 
The book will be published like the 1933 
Manual—the volume will be sent to you 
complete. As usual, we urge that all our 
readers place their order early so that 
they will get a copy of the first printing. 
Usually, at the last minute a tremendcus 
number of orders come to us and quite 
often orders are held up while the book 
is going through a second printing. 
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be more explicit than before; inasmuch as 
the diagrams will not be limited to the 
schematic circuit, but other illustrations 
will show the parts layout, positions of 
trimmers, neutralizers, etc. There will be 
hundreds of new circuits included, and not 
one from any previous edition of the man- 
uals will be repeated. This we uncondition- 
ally guarantee. 

The number of pages in the new Manual 
will exceed 400, with hundreds of illustra- 
tions, including diagrams, charts, photos, 
picture layouts, etc. The size of the Man- 
ual will be the same as that of the former 
volumes—9x12 inches, with a flexible, 
loose-leaf binder. 


| GERNSBACK PUBLICATIONS, Inc. 
| 96-98 Park Place, New York, N. Y. | 
| Gentlemen: Enclosed you will find my | 
| remittance of $3.50 for which you are 
to send me One Copy of the 1934 | 
| OFFICIAL RADIO SERVICE MAN- | 
| UAL as soon as it comes off the press. 
| [Send remittance by check or money | 
order; or register letter if it contains | 
| cash, currency or unused U. S. Postage 
| stamps.] | 
| 
| I re ee ee ee | 
l 
| nD icntkics saleaensigindgteininansentouubbaceddibacmpuiens | 
| 
| A siniiccasscesihaeneiaibitaintepcins State......... 
L 4 
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ps + Sey these 30 
Leading Radio 
f 
Manufacturers 
. . to their 40,000 


DISTRIBUTORS 
and DEALERS 


throughout United States 
and Canada 





AMERICAN BOSCH 
AMERICAN TELEVISION 
ARCTURUS TUBES 
BALKEIT @ BRUNSWICK 
CAPEHART 
CLOUGH-BRENGLE Co. 
CROSLEY e CLARION 
DAYRAD * DeFOREST 
ECHOPHONE 
FADA e GREBE e HOWARD 
HAMMERLUND 
KENNEDY e KOLSTER e LYRIC 
MAJESTIC e PHILCO 
SANGAMO ELECTRIC 
SENTINEL e SHELDON 
SILVER-MARSHALL 
STEWART RADIO 
STEWART-WARNER 
STROMBERG-CARLSON 
UNIVERSAL MICROPHONE 
ZENITH 
e 


The need for men, PROPERLY trained, is one 
of the Radio Industry's major problems, today. 


In fact, the very future of the Radio Industry 
is dependent on the industry having available, 
at all times, an adequate supply of PROP- 
ERLY trained men to install and service— 
not only the p t-day highly fi d 
Radio and El nic equi t— but the still 
more complicated equipment that will be 
brought out by the Industry, from time to time. 


The above 30 manufacturers realize this. 
They know that under such circumstances, no 
ordinary Radio Training is going to give them 
the type of “trained” man they want. Only a 
Training that is right-up-to-the-minute, and 
Properly prepared, highly practical, and prop- 
erly supervised, will answer their purpose. 

Radio and Television Institute home-training 

Ss successfully met their every test. That's 

v these manufacturers recommend R. T. I. 

ining, not only to their own men, every- 
Where — but to all men who want to get some- 
where in Radio. 


a 














‘This message approved by the above 
thirty Radio Manufacturers. 
Copyright 1933 by R.T.1. 


RADIO-CRAFT for 





LET THESE ENGINEERS RIGHT 
FROM THE HEART OF THE BIG 
RADIO INDUSTRY Arain— 


You at Home for 





GOOD PAY RADIO WORK 


To the man who wants to make $35 to $75 a 
week and more—Here’s a Message for You! 


“The great Radio Industry, today — 
more than ever before —is on the look- 
out for PROPERLY trained men to fill 
its more responsible jobs. These are 
the better-paying jobs in Radio... 
jobswhichgive steady work at goodpay, 
as a starter; and an early advancement 
to still better-paying jobs,as a future.’’ 


HERE, THEN, IS REAL OPPORTUNITY 


But to qualify for these better-paying jobs, 
men must be PROPERLY “‘trained’’—they 
must know the theory of Radio, as well as 
the practical side, and be able to teach 
other men some of the things they know. 
The Radio Industry, itself, has no time to 
train these men. That's why the Radio & Tele- 
vision Institute, of Chicago, is doing the job. 
You'll be trained at home — in your spare 
time—easily and quickly, and at a cost of 
only a few cents a day. And as you are 
taught to “earn as you learn’ —R. T. b. 
Training need cost you nothing. 


R.T. 1. TRAINING IS “SHOP TRAINING” 
FOR THE HOME 


It comes to you right from the Radio Industry 
—right out of the factories where Radio sets 
and other vacuum -tube devices are made. It 
was planned andprepared for youby bigradio 
engineers IN these factories, most of whom 
are the Chief Engineers of these great Radio 
plants. And NOW these same engineers are 
actually supervising R. T. 1. Training. Which 
means that trained the R.T.!. way, you'll be 
trained as the Radio Industry wants you 
trained — just as the Radio Industry, itself, 
would train you if it was doing the job. 

You learn by doing, of course, because that's 
the Shop Way of teaching. But you also learn 
the theory of Radio — without which you 
can't hope to go far, or make much money, 
in this great industry. 


ELECTRONICS—SOUND PICTURES 
P, A. SYSTEMS—PHOTO CELLS— 
TELEVISION—all included 


Radio service is just the starting point in R.T.I. 
Training. From there we take you up through 
the very latest developments in Radio, and 
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then on into the new and larger field of 
Electronics—Sound Pictures, Public Address 
Systems, Photo Cells, and Television. This 
feature alone makes R. T.1. the outstanding 
home training in Radio. 


YOU GET “QUICK RESULTS” 


C. E. Head, 431 Third St., Alexandria, La., 
Says: ““Made my first money 11 days after 
starting your training—cleared $14.25.” 


Frank E.Klemann, Lisle, Ill., writes:“” Doubled 
my pay in less than six months.’’ 


Harry L. Stark, Ft. Wayne, Ind., writes: 
““Now making three times as much money as 
I was making when I started your training.’ 


So, if you want to get out of a small pay, no- 
future job, and into good pay, big-future 
work — get into Radio. But let these big 
engineers direct your training. 


MAIL COUPON FOR 
FREE BOOK 


Let me tell you more 
about this amazing- 
ly easy Shop-Type 

Ome-training, 
and more about the 
wonderful opportuni- 
ties for the R. T. 1. 
TRAINED man in this 
—the world’s fastest 
growing industry. Everything is fully explain- 
ed in my big, new booklet ... “RADIO'S 
FUTURE, AND YOURS.” Send today for 
your copy. The book is free. 


Ray D. Smith, President, 


Radio and Television Institute, Chicago 





Dept, 68 

=== 

i Ray D. Smith, President, 

& RADIO and TELEVISION INSTITUTE, (R.7.1.), 

8 2130 Lawrence Ave., Dept 68 Chicago, Ill. 

. Without obligation of any kind please send me a § 
copy of “ Radio's Future and Yours.” § am inter- § 





wand 


; ested in your home training and the opportunities # 
4 You say exist in the great field of Radio for the # 
g RTL. Trained man. . 
e i 
g Name... .------ 22 nen cnccnccccccccoce ' 
: ' 
4 ee -§ 
| 
' 
5 City------ _ ‘i H 











This 


faa tee? 
ou 198 fete 


nae oe 


Radio's GREATEST 


Servicing Book 





The Most Complete Directory 
of Radio Circuit Diagrams 
published! 


- 









In ONE VOLUME of over 2,300 Pages 


Extra Heavy 


Cover—Looseleat Bound 





Buy this Big Volume on our New 


DEFERRED PAYMENT PLAN 


Here are two of the most surprising announce- 

ments that we have ever made to the radio trade 

and we know that it is such good news that 
every radio man will be greatly enthused. 

FIRST—that the three editions of the OFFI- 
CIAL RADIO SERVICE MANUALS have 
now been combined into one big volume of 
over 2,300 pages. 

SECOND—that this new single volume of con- 
solidated radio circuit diagrams and complete 
radio servicing course can be bought on a de- 
ferred payment plan—and at a big saving. 

It is needless to say how valuable the OFFI- 

CIAL RADIO SERVICE MANUALS have been 

to members in every branch of the Radio In- 

dustry, and how many thousands of each edi- 
tion have been sold to manufacturers, jobbers, 
dealers, Service Men and experimenters. But 
we must emphasize this one fact: Service Men 
now realize that they are tremendously handi- 
capped without the full set of Gernsback Man- 
uals. So much so, that those who have pur- 
chased only one or two volumes, are NOW OR- 

DERING THE MISSING BOOKS. They want 

their files to be complete. 

The complete book gives you a volume of over 

2,300 pages with over 5,500 diagrams, charts 

and photos. There are absolutely no pages or 

illustrations or diagrams duplicated. There is 
no radio book published today which is so mod- 


ern, up-to-the-minute, and which contains so 
much useful information as is to be found in 
this single volume. It is a book that will outlast 
any other radio book in print. Look carefully 
at the illustration of the complete edition on 
the top of page. It measures 9” wide, 12” 
long, 4%” thick. 

Included in this volume is a complete radio 
servicing course. This course covers every step 
needed to learn the servicing business . from 
starting in business . .. materials needed eee 
and how to go about servicing receivers and re- 
pairing other radio equipment. This course in 
itself, is actually worth the price of the entire 
book. 

Our new plan now enables every radio man to 
get this single volume—a Complete Directory of 
all Circuit Diagrams, of over 2,300 pages, on 
deferred payments. You can order this book 
immediately—get it in a few days, and use it 
while you are doing servicing work. You can 
make the first few calls pay for the entire cost 
of the book. 


For you to get this book is quite simple and it 
is sent to you as soon as your order is received. 
You pay for it in small monthly amounts which 
can be taken from your earnings. If you were 
to buy the three volumes separately, the total 
cost would be $17.00, including the supplements. 
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THIS IS THE 


GREATEST SINGLE 


VOLUME RADIO BOOK IN PRINT TODAY 


Now you can get the 
1931 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 
1932 OFFICIAL RADIO SERVICE MANUAL, 
with Supplements, 
and the 1933 OFFICIAL RADIO SERVICE 
MANUAL Complete 
at a big saving. 
THE SPECIAL NEW PRICE FOR ALL THREE 
MANUALS, WITH SUPPLEMENTS, IN ONE 
VOLUME, WITH HEAVY BINDER IS ONLY 


$14.00 


You buy this book this way— 
Send $3.00 with order— 
Pay $5.00 to Express Company upon receipt of 


book. 

Send $3.00 thirty days after receipt of book. 
Send $3.00 sixty days after receipt of book. 
Total $14.00. 

IF THE ENTIRE AMOUNT IS SENT WITH 
YOUR ORDER, WE WILL ALLOW YOU A 
10% DISCOUNT. THIS CAN BE DEDUCTED 

FROM YOUR REMITTANCE. 


IMMEDIATE SHIPMENT 


Mail Coupon Today! 


GERNSBACK PUBLICATIONS, Inc., 
96-98 Park Place, New York, N 


Gentlemen | 
In accordance with your Special Offer, I enclose | 
herewith $3.00 as first payment toward the One- | 
Volume Radio Manual. Please forward it to m 
promptly. Upon receipt of the book, I shall pay 
express company $5.00. 


ey 


Thirty days later I shall 
send you $3.00, and sixty days after receipt of | 
book. I shall send you my last payment of $3.00 


count of 10%, remit only $12.60 with this coupon 


Name 








GERNSBACK PUBLICATIONS, Inc. 


96-98 Park Place 





| 
New York, N. Y.| city ~.........-- 


| 
| 
| 
; If you want to take advantage of the Special Dis- 
| 
| 
] 
! 


Address 





soncsseeceus State ........ 
= “RC-1L | 
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“Takes the Resistance Out of Radio” 





Editorial Offices: 96-98 Park Place, New York, N. Y. 


HUGO GERNSBACK, Editor 


Vol. V., No. 5, November, 1933 





THE RADIO SET OF 1950 


An Editorial by HUGO GERNSBACK 


HAVE been asked a number of times during the past few 

months, by readers of Rapio-Crart, as to my ideas on the 

radio set of the future. I have, in the past, made many 

prophecies in connection with radio, a number of which 
have come true; and, since the radio set industry has been 
more or less in a state of chaos during the depression period, 
it is not surprising that radio people should want to know 
what the future radio set will be like. 


While I do not claim to be endowed with supernatural 
powers, I believe that my guess as to the set of the future 
will not be very far out of the way in time to come. When 
I speak of the set of the future, I am not thinking of next 
year’s set, or even the set of five years hence; but let us 
look at the radio set of, say, the vintage of 1950. 


It is safe to say that the 1950 radio receiver will not be a 
midget set, nor a cigarbox type, nor a coat-pocket model. 
The chances are that it will stand at least four feet high, 
and possibly taller. It will not, however, look even remotely 
like the radio set of today; it will certainly not be a piece 
of furniture, nor will it be disguised as a bookcase or as a 
chest of drawers. It will be large, because the television 
angle will have been solved, and it will have either an open 
or concealed, ground-glass “faceplate,” upon which the images 
appear. Most likely, there will be a sliding-panel arrange- 
ment to hide the ground-glass television panel when the set 
is not in use. The television panel will be presented at a 
convenient height for you, when you are sitting in a chair 
to watch the performance. Most likely the set will be swiv- 
eled; that is, the top, which contains the television ap- 
paratus, will turn in such a manner that (since the image is 
projected on a straight surface) it will not be necessary to 
move the entire set when you wish to view the image from 
a different part of the room. If you move to the right, near 
the window, you turn the top part of the cabinet so that the 
television panel is at right angles to your line of vision. 


The tubes in this set will most likely be of the cold or 
filamentless type. They will be much smaller; probably 
not much larger than a thimble. 


The chassis of this set will be radically different from any- 
thing we have today. For quicker servicing, all parts will 
be demountable almost instantaneously. Radio engineers 
will have come to recognize the fact that, no matter how 
well you build a set, certain components (such as transform- 
ers, condensers, coils, and the like) will not last forever, 
and must be replaced. At the present time, this means rip- 
ping the set apart. The set of 1950 will have most of the 
components mounted as we mount tubes today. There will 
be sockets, similar to the present radio tube sockets; or of 
the bayonet type, so that by a twist of the wrist you can pull 
out every transformer and every condenser to replace it. 


The same will be the case with the small fixed condensers, 
resistors, etc. 


I can hear some of the present-day radio engineers throw 
up their hands in holy horror at this suggestion. They will 
say that you have such a multiplicity of unsoldered contacts 
that you will hear nothing but noise. They forget one im- 
portant point, and that is that the radio tubes themselves, 
the heart of the radio set, are not soldered today; in a ten- 
tube set you will have as many as sixty “loose” contacts if 
the tubes have six prongs each. If the contacting arrange- 
ment is well engineered, we should have no fear of loose or 
microphonic contacts. Service Men will be able to replace 
parts in practically no time. It should also be remembered 


that, by not having to worry with a filament supply, the set 
is simplified a great deal. 

The tubes themselves will be vastly more efficient than 
those which we have today. By that time no doubt a real 
detector tube will have been evolved; one that is far more 
efficient than tubes in use today. The sensitivity of the tube 
itself will have increased several hundred per cent over 
what we have today. The result will be that the radio set 
of 1950 will require no ground, no aerial; that means less 
extraneous noise and static pick-up. Each set will have built 
right into the chassis a real filtering system—not the filter 
which we use today, but something radically different, which 
will effectively kill from 90 to 95% of the line noises that 
enter the set today by way of the power supply. 

The loudspeaker of the future set will not bear the slight- 
est resemblance to the one of today. It is almost certain that 
it will be of neither the magnetic nor the dynamic type; 
most likely, it will be a crystal type or a condenser type, 
or a combination of both. There is even a chance that the 
set of 1950 will have a multiplicity of loudspeakers, each to 
take care of a certain band of audio frequencies, in order to 
cover the complete range from the lowest to the highest tones, 

By 1950, it is most probable that the present broadcast 
band will be abandoned, and that broadcasting will be done 
generally on wavelengths below 200 meters. If television is 
finally perfected, as it will be, the present broadcast wave- 
lengths will be useless. Television broadcasting must be on 
wavelengths below 50 meters, and that is what the set of 
1950 will be tuned to. Every station will broadcast tele- 
vision and sound, both on the same frequency. This I pre- 
dicted in May, 1926, editorially, and it first came about in 
April, 1932, when the New York station of the Columbia 
Broadcasting System accomplished simultaneous sight and 
sound broadcasting. 

There will be radio networks, like those of today; with 
the difference that almost every town will have its own local 
broadcasting unit to supply the radio sets of its locality. 

On the television end, we will have, of course, no moving 
parts in the set of 1950. A somewhat overgrown radio tube 
will project the image on the ground-glass screen. (This 
screen will vary in size, but will never be smaller than 
about 9 x 12 ins. More elaborate sets will naturally require 
larger faceplates for larger projections.) There will be no 
flickering, no crossbands, on the television screen of the set 
of 1950. The image will be better and steadier than the 
picture which you see in your motion-picture house. 

The set will of course have its output controls, whereby 
sound and sight can be regulated to your full satisfaction. 
Inasmuch as its television screen will be tremendously bril- 
liant, you will never turn it on full (except in bright day- 
light) because the great output of light from the television 
tube would cause the image to hurt your eyes. 

As the broadcasting stations will televise and transmit in 
full color everything that is going on, some of the more 
elaborate sets of 1950 will have color-television attachments 
to reproduce the image in full colors. The lower-priced sets 
will reproduce black and white; while the better sets will 
reproduce the three primary colors, red, blue, and yellow, 
giving all necessary colors in a full “halftone” effect. 

The cabinet of the 1950 set will probably be all-metal. 
The entire set will be enclosed in metal, in order to keep 
out extraneous noises that otherwise would be picked up 
by the chassis. The set itself will positively not be open 
in the back to collect dust, as they are nowadays; it will be 
sanitary. 
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That the quotation, "There 
are more things in heaven 
and earth, Horatio, than are 
dreamt of in your philoso- 
phy,” is a truism, becomes 
more obvious the more we 
learn. New developments in -----; 
sensitive test devices have . 
unearthed hitherto unknown 


CAPACITY- 
PLATE 





psychic phenomena — a 
phase of radio technique 
which still is in the embryonic 
stage. The following article 
describes several interesting 
experiments. 





un AMPLIFIER 


A.F. 


Fig. A 


Mechanica] arrangement of the “open grid” indicating circuit. 


RADIO PSYCHOMETRY 





ONSIDERABLE interest was recently created when 

Major Raymond Phillips, an English scientist, ex- 

hibited an instrument called a Radio Psychometer. 

This instrument is so sensitive that it is affected by 
anyone standing near, although a more pronounced effect is 
produced by placing ones hands near a copper plate con- 
nected to the device. Although no actual contact is made 
with the apparatus, the effect is such that model trains can 
be set running and the motion only ceases when the hand 
is removed from the vicinity of the copper plate. One experi- 
ment is illustrated in Fig. A. 


Hand Capacity? 

There has been much speculation regarding the cause of 
the phenomenon, At first, it appears that it is a simple case 
of hand capacity, which changes the grid-to-filament capacity 
of the first tube of the A.F. amplifier—thus causing a change 
in the plate current. 

However, Major Phillips points out the recent experiments 
of an eminent radiologist who, with novel apparatus of his 
own design confirmed the existance of an “electrical field” 
about the human body. He stated that many of the effects 
in radio communication attributed to “hand capacity” are 
probably due to this “electric field.” 

It is well known that the electrical resistance of the human 
body varies with motion. Delicate instruments have recorded 
the effect on a person of a sudden shock. It therefore seems 
reasonable that some of the “capacity” effects may be due 
to other phenomena. 

Several simple experiments may be tried to show the 
presence of this field surrounding the human body. The 
first of these shown at A in Fig. 1, was tried in the offices 
of Rapto-Crart, but did not show any marked effects, perhaps 
due to the haste with which it was tried. It consists of a 
mahogany board 36 x 10 x *%4-in. thick, carefully balanced on 
a knife edge. It is explained that when a person’s hand is 
held over one end of the board, the latter (if it is carefully 
balanced) will, after a short time, oscillate slightly. Some 
people, it is said, appear capable of producing stronger effects 
than others. 

The second experiment described is shown at B in Fig. 1. 
The apparatus consists of a phonograph motor, D, a tam- 
bourine, B, a lever with a needle point at one end, A, anda 
cylinder of glass covered with soot, C, suitably mounted on 
the phonograph motor so that the cylinder will revolve. The 
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needle point on the end of the lever is arranged to press 
lightly against the cylinder and the other end rests on the 
center of the parchment head of the tambourine. 

It is pointed out that some people could not influence the 
needle point until the lever was very carefully adjusted, 
while others simply had to hold their hands near the tam- 
bourine head to cause the line on the smoked drum to move 
irregularly up and down as the latter revolved. 


The Psychometer 

A diagram of the circuit used by Major Phillips is shown 
at A in Fig. 2. It will be noticed that the output of the 
amplifier is arranged to control a model electric train. The 
amplifier consists of a transformer coupled unit, the first 
tube of which has an open grid circuit, with a copper plate 
attached at A. Filament resistor R1 regulates the filament 
potential on tube V1, while the remainder of the tubes are 
controlled by an automatic filament ballast resistor, R2. A 
400 ohm resistor is connected in series with the plate supply 
circuit to control the plate voltage. The “B” circuit is 
shunted by a condenser of 4 mf., labeled C in the diagram. 

Relay No. 1 is wound to a resistance of 8,000 ohms and 
is connected across the output impedance T3, so that a 
change in the plate current will actuate it. Relay No. 2 is 
an ordinary low resistance unit with a winding of about 6 
ohms. The main relay also has a resistance of 6 ohms and 
the armature is arranged to open or close the circuit to the 
model train. 

When a person places his hand near the copper plate, A, 
the relays close, thus starting the train. When the hand 
is withdrawn, the plate current returns to its former value, 
and the relays open. 

In the first part of this article, it was pointed out that 
the instruments developed by Major Phillips operated differ- 
ently when different persons approached them. It has been 
found that the same thing applies to this instrument. 

To check the experiments of Major Phillips, an amplifier 
unit was set up in Rapto-Crarr laboratories. The circuit 
of this amplifier is shown at B in Fig. 2 and a photograph 
of the set-up is shown in Fig. A. Since Major Phillips ex- 
plained that different persons affected the device differently, 
we arranged the unit with a sensitive current meter in the 
plate circuit of the output tube. This meter measures the 
difference in plate current when different persons place their 
hands near the plate. 
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Fig. 2 


At A, schematic circuit of Major Phillips’ radio psychometer; the circuit at B shows electrical connections followed in the set-up shown in Fig. B. 





will have most of the equipment on hand. 


the form of a silent-tuning switch. 





THE 1934 ULTRA-MODERN SUPER. at 


In reading the above title, readers of RADIO-CRAFT will imme- WA 
diately recall the article, "Building and Operating An Ultra-Modern 
Super.," which appeared in the October, 1932 issue of RADIO-CRAFT. 
To these tecnicians, particularly, we call attention to a construction 
article on the modernized version of this instrument which is to appear 
in a forthcoming issue of RADIO-CRAFT; owners of broadcast receivers 
built in accordance with the older design will find it particularly con- 
venient to convert their chassis to the newer construction, since they 


The new type 2A7 tube is used as the combination oscillator and 
first-detector. The new 2A6 is used as a second-detector and in order 
to obtain improved A.V.C. operation. Meter tuning is now incorpor- 
ated in the design. Also, interstation noise suppression is included in 
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Fig. 1 





The circuit of the amplifier unit used in our tests is a 
straight transformer coupled arrangement, using a screen- 
grid tube for the input tube, and feeding through an audio 
transformer with a high-impedance primary to a triode out- 
put tube. 

The unit has a self-contained power unit of conventional 
design, using a type 80 rectifier tube. The usual power trans- 
former and filter arrangement used in practically every A.C. 
power unit, are employed. The values of all the parts are 
shown in the diagram, Fig. 2B. 

As a means of controlling the sensitivity of the unit, a 
potentiometer, R, is employed as a combined bleeder resistor 
and voltage control for the screen grid of the 57 tube. A 
point will be found on this potentiometer scale that effects a 
compromise between stability (to prevent the unit from 
Starting parasitic audio oscillations) and sensitivity (to re- 
tain sufficient to show an appreciable change in plate current 
when the “capacity plate” is approached). 

The current meter, which may be either a sensitive milli- 
ammeter or a galvanometer is connected across the primary 
winding of the output transformer. 

No connections are shown for the secondary of this trans- 
former, but if desired, a loudspeaker may be connected to it, 
to give an audible indication of whether the amplifier is 
oscillating or not. This will permit the operator to adjust 
R to the point of greatest sensitivity of V1. 

It may be necessary to connect a “C” battery and resistor 
across the connections to the current meter, to prevent the 
normal plate current from throwing the indicating pointer 
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Two of Major Phillip’s psychometer units. 


completely across the scale. This battery, which may be an 
ordinary 414 V. battery, is connected to “buck” the normal 
flow of plate current through the meter. The positive term- 
inal is connected to the plate of the 45 tube, while the nega- 
tive end is connected through a 0.5-meg. variable resistor to 
the other terminal of the meter. The 0.5-meg. resistor is 
then adjusted to the point where the indicating pointer is at 
zero, when the amplifier is in operation. A switch should be 
provided, to break the connections of the bucking battery 
to the meter, so that current will only flow when the unit 
is being used. 

In trying the device out, an arrangement was used (not 
shown in the photo) so that the proximity of the hand to 
the plate was always the same, to prevent this from affecting 
the results obtained. Varying current readings were noted 
for different subjects. 

We will not attempt to detail the results of our experi- 
ments, However, we might point out that as different per- 
sons affect the unit differently, a field of éxperimentation is 
opened up for those interested. It is quite possible that the 
system could be used as suggested on our cover, to classify 
people according to their nervous temperament, or according 
to their mental activity, ete. 

We will be interested in learning of the results obtained 
by experimenters who try any variation of the Radio Psycho- 
meter. 

(Credit is hereby given to Amateur WIreELEss, a recent 
issue of which English publication contained an article men- 
tioning many of these experiments; the explanations are 
quoted.) 
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Two new radio instruments (No. 147) 


NEW RESISTANCE-TEST UNITS 


WO handy servicing units are shown 

above. The first, A, is a decade re- 
sistance box supplying ten resistance 
values from 0.1-meg. to 1. meg. 

The second, B, contains a calibrated, 
0-0.1-meg. resistor unit consisting of a 
special 25,000 ohm potentiometer and 
three 52,000 ohm carbon resistors. 

These handy servicing items which 
are each mounted in small bakelite 
boxes are useful for substitution in cir- 
cuits under test and for measuring re- 
sistance values by the _ substitution 
method. 





VOLT-OHMMETER 


NEW instrument, shown below, has 

been designed to meet the need for 
point-to-point service instruments. An 
outstanding feature of the new unit is 
its automatic vacuum relay which pre- 
vents costly burn-outs of meters or cir- 
cuits—the relay automatically throws 
the circuit open, then closes it when the 
overload is removed. 

The instrument weighs only 21% Ibs.; 
it is 7 x 4 x 3 ins. deep. The voltage 
ranges are 3; 30; 300 and 600. The re- 
sistance ranges are 0 to 1000; 0 to 0.1- 
meg. and 0 to 1. megohm. The basic 
meter reads 0 to 1 ma. 





Volt-ohmmeter unit No. 148 


A DUAL-USE "FILTER" 


B faerwon handy unit for the Service Man’s 
kit is shown below. It is a combined 
line filter (for reducing noises intro- 
duced through the power supply), and 
aerial coupling unit. 

For the first-mentioned application 
the unit may be plugged into the line, 
either at the receiver or at the offending 
electrical device. 

The aerial coupling unit may be used 
to increase the selectivity of sets by 
adjusting the knob (between the two 
binding posts); or for replacing the out- 
side aerial by connecting the aerial 
terminal on the set through the unit 
to ground. 





Noise filter and aerial connector (No. 149) 








Replacement transformer kit (No. 150) 


A KIT OF TRANSFORMERS 


O meet the urgent demand of Service 

Men for immediate service on the 
replacement of transformers without 
maintaining a large stock, a kit of 
multi-tap transformers, shcewn above, 
has been introduced. Slotted frames 
permit easy mounting. The designs 
“fit” over 900 of the sets. 

These replacement transformers may 
be installed as permanent equipment. 

Four power transformers are included 
in the kit, one for 4-tube sets, one for 
5- or 6-tube, one for 7- or 8-tube, and 
one for 9- or 10-tube. 

The fifth unit in the kit of six trans- 
formers is an A.F. output transformer 
with various tap combinations to couple 
from single or push-pull stages to any 
voice coil from 2 to 30 ohms. 

The sixth unit is a universal A.F. 
input transformer which can be used 
in push-pull or straight A.F. circuits. 





Dual-scale resistance indicator for determin- 
ing replacement resistor values (No. 151) 


RESISTANCE INDICATOR 


HIS dual-scale indicator, illustrated 

above, is used in determining resistor 
replacement values. Two clips are con- 
nected across the burned-out resistor, 
and the radio set turned on. The special, 
rounded contact is then gently run 
along the high-resistance scale, starting 
from the 0.1-meg. end. When the set 
functions correctly, the desired value of 
the replacement resistor is read from 
the scale; for values below 1,000 ohms 
the low-resistance scale is used to 
obtain greater accuracy. 





CRACKLE-FINISH RADIO PAINT 


HE radio constructor and the Service 

Man who prides himself on doing an 
unusually good job will find these paints 
indispensible. (Part of a dealers’ dis- 
play “board” is shown below.) 

The paint is applied in the usual 
manner, by brushing lightly over the 
surface, and after about 20 minutes the 
surface crinkles and forms itself into 
beautiful designs which enhance the 
appearance of any object. 

Both transparent and opaque paints 
are available for surfaces in amber, 
blue, red, green, white, black and gold. 





= 


Radio paint for “crackle” finish (No. 152) 


Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in description under picture. 
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The circuit of the I.F., R.F. oscillator. 
Right 


The rear view showing the trimming condensers. 


A NEW TEST OSCILLATOR 


A TEST oscillator for the radio Service Man, having the 
frequency stability of a laboratory-type signal generator, 
has just been announced. It is illustrated, above, by picture 
and diagram. 

The usual self-modulated oscillator circuit is not used. The 
unit employs three tubes; (1) the R.F. oscillator stage; 
(2) a separate modulator stage; and, (3) a rectifier tube, 
for this instrument operates from any light socket, A.C. or 
D.C., eliminating battery cost and weight. 

The “electron-coupled” oscillator circuit gives freedom from 
frequency variation due to voltage changes or input circuit 
conditions. Complete coverage of all intermediate broad- 
cast- and short-wave bands is provided, including the new 
546 and 477.5 ke. intermediate frequencies used in the latest 
sets of foremost manufacturers. 

The whole unit is contained in a single steel housing, with 
a black crackle finish. Output frequencies are adjusted at 
the factory to zero-beat against a crystal oscillator; the 








Above 
The latest in test oscillators (No. 153) 


controls are sealed while the zero-beat is maintained. 
The power cord contains a resistance element and will 
heat somewhat in normal operation. 


It is not essential to ground the case to secure satisfactory 
operation, but the connection serves as a static drain on 
the line filter condensers within the instrument. 


A shielded cord is supplied for connection of the oscillator 
to the receiver under test; the sheath of the cord (the black 
unshielded tab) connects to the ground connection of the 
oscillator and the ground post of the receiver. The tip from 
the inner shielded wire should be inserted in the jack marked 
HIGH or LOW, in accordance with the nature of the test 
being made. Note that the attenuator control marked R.F. 
OUTPUT is effective only with the tip in the LOW jack. 
When placed in the HIGH jack, a potential of about 0.5-V. 
and of fixed value is imposed on the cord. Also, it is then 
possible to make A.F. tests directly by connecting the other 
end of the shield wire into the grid of one of the A.F. tubes. 

(Continued on page 295) 











A 13 W. P.A. amplifier (No. 154) 


A 13 WATT P.A. AMPLIFIER 

HE use of a class B audio circuit 

together with carefully designed 
components have provided the P.A. am- 
plifier shown above with many desir- 
able features—especially for a portabie 
or mobile sound system—such as light 
weight, compactness, high output with 
fairly small tubes operating at low plate 
voltages, and economy of power con- 
sumption. 

An exclusive feature in the design of 
this amplifier provides for a rapid 
change-over from 6 V. storage battery 
operation to 110 V., A.C., or vice-versa, 
without changing any tubes—or using 
adapters. It is only necessary to insert 
the 5-prong plug into either one of two 
sockets mounted on the right-hand end 
of the chassis. The front socket is used 
for 110 V., A.C. operation, while the 
rear socket is used when the amplifier 
is operating from a storage battery. 

When the amplifier is being powered 
from a storage battery, it utilizes a 
vibrator-type converter-rectifier which 
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operates from 6 V., D.C., and furnishes 
the high voltage (250 V. at 75 ma.) 
required by the amplifier. 

This device draws only 4.7 A. from 
the 6 V. storage battery and requires 
no thermionic tube for rectification; 
mechanical rectification is obtained by 
means of an extra set of contacts on the 
vibrator assembly. The complete me- 
chanism is mounted upon an air-cush- 
ioned rubber base and provided with 
two electrostatic, electromagnetic and 
sound-proofing shields. The device is 
not only quiet and fool-proof, but oper- 
ates with approximately 30% more effi- 
ciency than can be obtained from most 
rotating machines. 


When the system is operating from 
110 V., A.C., the type 83 rectifier em- 
ployed produces not only sufficient cur- 
rent for the amplifier requirements, but 
also furnishes field current for as many 
as six, 2,500 ohm dynamic speaker fields. 

By employing dual-field dynamic 
speakers (containing both a high volt- 
age—2,500 ohm—and a 6 V. field wind- 
ing) it is possible to excite the speakers 
from either a 6 V. storage battery or 
from the amplifier (when it is operating 
from 110 V., A.C.). 


The first A.F. stage uses a type 78 
tube; the second, driver, an 89; and the 
third, class B output, two 79’s. 

A combination 6 V., D.C. and 110 V., 
A.C. operated phono. motor and turn- 
table are also available to complete the 
universally-operated accessories for this 
amplifier system. 
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NEW TUBES 


1 a type 1A6 tube, shown below, is 
a “pentagrid converter” designed 
primarily for use as a combined oscil- 
lator and mixer in battery-operated 


superheterodyne receivers. The 1A6 
possesses many operating advantages 
over the oscillator-mixer combinations 


hitherto employed. Among these ad- 
vantages are: economy in “A” current 
drain, greater operating stability, high 
LF. gain, higher 
and more uni- 
form transla- 
tion gain, vol- 
ume control ef- 
fectiveness com- 
parable with 
that of a vari- 
able-mu ampli- 
fier in an LF. 
stage, reduction 
or elimination 
of the __ inter- 
coupling = effect 
between the sig- 
nal and the os- 
cillator circuit, 
almost entire 
elimination of 
radiation from 
the local oscil- 
lator, simplicity 
of oscillator cir- 
cuit adjustment, 
and economy in 
(Continued on 
page 296) 





The 1A6 tube (No. 155) 
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INTERNATIONAL RADIO REVIEW 





A “Self-Tuning” Circuit 
RECENT issue of PorpuLaR WIRE- 
Less, London, England, contained 

an interesting discussion of a new 
method of tuning, in which the radio 
frequency circuits automatically tune 
themselves to any applied frequency! 
The action depends on what is called 
the “Miller effect.” 

As everybody knows, there is a defin- 
ite electrostatic capacity across the elec- 
trodes of a tube which in the days before 
screen-grid tubes gave a lot of trouble 
by causing self-oscillation. Some years 
ago a physicist named Miller discovered 
that this capacity effect is not the same 
when the vacuum tube is lit as when it 
is cold. Not only does the apparent 
capacity between electrodes change, but 
its value depends upon the kind of cir- 
cuit used in the output of the tube. In 
short, the effective grid-to-filament ca- 
pacity varies with the effective imped- 
unce of the output circuit. 

Now, since the effective inductance in 
the plate circuit of a tube automatically 
increases with the frequency of the sig- 
nal it is handling, it follows that the 
Miller effect on the grid-to-filament in- 
ter-electrode capacity also will change. 
One can, therefore, imagine an inductive 


output circuit so designed as to increase the grid-to-filament 
capacity inside a tube on long wavelengths and to decrease 


it on short wavelengths. 


This occurs in the circuit shown at A in Fig. 1. The 
input circuit to the screen-grid amplifier is untuned, but the 
coil L1 is shunted by a tube, V1, the plate of which is con- 
nected to the “B” supply through an inductive load, Z. Now, 





HERE is what the radio experi- 
menter has been wanting for a 
long time — a semi-technical re- 
view of the thousands of new 
ideas which are continually ap- 
pearing in overseas publica- 
tions. Each month there are re- 
ceived at the offices of RADIO- 
CRAFT hundreds of daily, weekly 
and monthly magazines orig- 
inating from every point on the 
face of the globe. 

SINCE the cost of subscribing 
to each of these would be pro- 
hibitive for most radio men, we 
have arranged with technical 
translators to prepare for our 
readers reviews of all the really 
important, new developments il- 
lustrated and described each 
month in these international 
radio periodicals. 

NOTE that the only available in- 
formation is that which is pub- 
lished; the experimenter must 
adapt the ideas to whatever 
equipment he has on hand. 











if the frequency of the signal fed to the 
coil L1 is altered, the effective induct- 
ance of Z in the plate circuit of that 
tube will also change, and in turn will 
vary the grid-to-filament capacity. 

Of course, without some further con- 
trol, the tuning would tend to adapt 
itself to several stations at once. To 
prevent this it is necessary to use a 
single pre-selector or band-pass circuit 
coupled to coil L2 as shown at B, Fig. 1. 
This eliminates the need for multi- 
ganged controls. 





A Novel P.A. Amplifier 
RECENT issue of WIRELESS 
WeEEKLy, an Australian radio 

Magazine, contains a rather interesting 
form of push-pull amplifier for P.A. 
work. The 180-degree out-of-phase po- 
tential for push-pull operation is ob- 
tained from the cathode or grid-return” 
circuit. 

It consists of a 3-stage amplifier, 
shown in Fig. 2. A diode-triode tube, 
V1, is used, so that the amplifier can 
be adapted for radio work by the addi- 
tion of a simple tuning unit. By using 
the diode type of detector, it becomes 
feasible to retain the fidelity possible 
with the amplifier, when working on 


radio. But for the amplification of pick-up from phonograph 
records, the audio section (triode portion of the diode-triode) 


of V1 is used, being resistance coupled into a pair of 56 type 


tubes in push-pull. 


(This change from single tube to push-pull without the 
use of an input transformer is the most interesting part of 
(Continued on page 299) 
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The “perfect quality’ receiver—brought up to date. 
secures push-pull output performance without the use of a transformer. 


Fig. 2, Above 
amplifier requires no transformer to obtain the 


counter-phase potential, which is derived from the grid-return circuit 


of V1. 


Fig. 3, Left 
Stage A.F.1 
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THE NEW 


“RESONATOR” 
LOUDSPEAKER 


The author describes the use of a system of 

tubes, resonant at one or more points in the 

audio scale, for reenforcing the output of 
a dynamic reproducer. 





LL loud speakers incorporate a motor unit which 
transforms the electrical vibrations in an A.F. cir- 
cuit into mechanical vibrations of a diaphragm 
moving in air. But although the electric input to 

the motor unit may be “perfect” within practical limits, so 
many factors are introduced in the subsequent steps that 
seldom do we find the tone quality of our air vibrations to be 
mechanical replicas of the electrical waveform. 

Let us consider the instance of an electro-dynamic repro- 
ducer with a free cone, one of the best types of reproducing 
devices in general use. To correctly utilize the “dynamic,” 
we must use a “baffle,” as large in proportion as the lowest 
frequency to be reproduced, to separate the fore part of the 
cone from the back. Although this construction successfully 
prevents the compression wave produced by the front, con- 
cave part of the cone from being cancelled by the expansion 
wave being produced simultaneously by the convex part, 
we are utilizing only a part of the available energy—only 
that which is produced from the front of the cone. Another 
disadvantage is the directional characteristic which results 
when a baffle is used. Further, it is generally recognized 
that a dynamic reproducer having a small cone is not as 
efficient in reproducing the low notes as one having a larger 


*Paris, France, correspondent. 





Fig. A 
The “Resonator” speaker. 





emmees PIERRE HEMARDINQUER* some 


cone; and vice versa. These sources of faulty reproduction 
explain in part the need for tone “compensation” and “cor- 
rection” in modern sets and reproducers. 

The simplest of all resonators is made of air held in a 
hollow box. Then there is the classical experiment, illus- 
trated in Fig. 1, of holding a vibrating diapason (standard 

(Continued on page 299) 
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Fig. 1 
Demonstrating resonance effects. 
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Fig. 2 


At A and B, front and side views, respectively, of the new speaker, 
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Fig. B 
Master Clock relays and timers. 


A 


RADIO 


ROBOT 


—IN THE HOME 


ARNOLD 
CG. 
FERDON* 





RADIO “Utopia” is probably the 
best expression to use in de- 
scribing the radio system in- 
stalled for Mr. A. J. Powers, 

president of a New York firm, who has 
his offices and apartment in the same 
office building in the heart of the 
metropolitan district. On the roof of 
the building, he has one of the most 
complete indoor and outdoor gym- 
nasiums in the city and a roof garden 
that is certainly a pleasant surprise to 
anyone viewing it for the first time. 

Mr. Powers’ offices and home have 
every possible modern convenience to 
make life and work more enjoyable. He 
spares no cost in keeping up to date; 
as he says, “I believe in being not only 
up to date but ahead of the times.” 

A very good example of the above 
attitude is shown in the radio installa- 
tion. This system is an elaboration of 
the telektor system which was described 
in the May, 1932 issue of Rapio-Crart. 
Primarily, it consists of a combination 
radio and phonograph, equipped with 
three speakers located at various points, 





*Home Radio Service, Inc. 


with a remote control unit at each 
speaker. Mr. Powers is shown in Fig. 
A, operating one of the remote controls. 
However, remote operation is not the 
only feature of the system. Two Landis 
program machines are used in conjunc- 
tion with a Stromberg-Carlson Master 
Electric Clock to turn the receiver on 
and off automatically at any pre-deter- 
ined time. (The electrical units with 
their various relays and timing devices 
for the Stromberg-Carlson Master Clock 
are shown in Fig. B.) Programs can 
be selected a week in advance, and the 
radio may be turned on for any length 
of time! The program machines are 
equipped to make and break 16 separate 
circuits at one minute intervals over 
a period of 168 hours, or one week. At 
the beginning of each week, Mr. Powers 
indicates on a radio schedule the pro- 
grams he wants to hear. A secretary 
then adjusts the program machine so 
that the receiver is automatically turned 
on before the program begins. 
However, Mr. Powers is not satisfied 
with having the radio turned on and 
off in this manner. He desires to be 
reminded before the program starts, so 
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Fig. 1 
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“up In the domestic version of the radio robot. 
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Few radio technicians are 
aware of the strides which 
have been made in the prac- 
tical application of radio 
principles. Consequently, 
we take pleasure in present- 
ing the details of an ultra- 
modern radio installation in 
the home. Progressive radio 
Service Men will show this 
article to neighborhood 
prospects. 


that he can walk leisurely into his “con- 
ference room” and sit in comfort while 
the program progresses. To accomplish 
this, the program machine is again 
called into service; a gong is installed 
in his private office and his apartment. 
These gongs chime one minute before 
a program starts. 

The program machines which are the 
“heart” of the system are very interest- 
ing units. One of these devices is shown 
in Fig. C. It consists of three selector 
cylinders, the largest one of which 
shifts each minute when the electrical 
impulse from the Master Clock is re- 
ceived; a smaller one which shifts once 
each hour; and a third which shifts 
once every day. As you will notice in 
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Fig. C, above 
Week-adjusted program machine. 
Fig. D, right 
A bank of speaker-selector relays. It is these 
units that determine which speakers operate. 
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Dynamic reproducer and remote control unit. The 

gymnasium and running track are at the left; at 

the right are the tennis courts; and immediately 
in front, the roof garden. 


Fig. C, the large cylinder is perforated 
over its entire surface. These perfora- 
tions are for a specific purpose—when 
pins are inserted in the holes, a contact 
is made at a given minute, hour, and 
day, so that the various circuits in- 
volved may be completed 

One program machine turns the radio 
off and selects the station, while the 
second turns the outfit on, selects the 
speaker or speakers to be used, and 
sounds the chime which announces the 
program. Pins inserted in the large 
cylinder control all of these operations, 
for any period of time from one minute 
to 168 hours. 





(Continued on page 298) 





Fig. E 





Fig. G 
A two-room speaker installation. When the 
doors on either side are closed nothing can 
be heard. 
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Fig. A 
The new wired-radio public address amplifier in service, “broadcasting” over a hotel’s light-power lines. 


A WIRED-RADIO 
PUBLIC ADDRESS SYSTEM 


DAVID R. FREELING 


ANNOUNCING— 


An entirely new system of 
P.A. operation. An audio 
frequency modulated radio 
amplifier is used to "power" 
the entire electric light wir- 
ing system of a room, a 
home, or even an entire 
hotel. To receive the 
"broadcast" it is only neces- 
sary to plug an ordinary radio 
receiver or suitable detector- 
and-amplifier unit into any 
electric light connection in 
the room or building, as the 
case may be. 





HE novel and highly efficient device 
illustrated in Figs. A and B has 
for its purpose the elimination of 
all the usual wiring, either tem- 

porary or permanent, between the mi- 
crophone and public address amplifier 
with no limitations in the distance 
between the two. The advantages of not 
having to wire for sound will be at once 
apparent to any engineer or Service 
Man who has occasion to lay out yard 
after yard of multi-conductor cable 
through corridors, rooms, stairways, air- 
shafts—and at the same time prevent 
unwary feet from tripping over it. Any- 
one who has experienced these and some 
of the added difficulties of hurried con- 
nections, will appreciate the advantages 
of this newest development in sound 
engineering. 

This versatile device is based upon 
the application of certain well known 
principles in the radio art. It takes the 
place of the usual preliminary amplifier 
and differs in function from it only in- 
sofar as it is designed to operate over 
the electric light lines, by generating 
and superimposing a carrier-wave upon 
the wires. 


Circuit 


The circuit, Fig. 1, used for this pur- 
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pose is fundamentally that of a Hartley 
oscillator with Heising modulation using 
a type 45 tube as an oscillator and a 
type 27 as a modulator. Adaptation to 
the electric lighting system is accom- 
plished by capacity coupling; several 
novel features are incorporated. Both 
sides of the A.C. line are used and a 
ground potential is established through 
the BX conduit and piping in the build- 
ing. Radiation from the instrument is 
prevented by enclosing the entire ap- 
paratus in a metal cabinet and ground- 
ing it. The power pack, Fig. 2B, is of 
conventional design with the exception 
of two large R.F. chokes in the input 
of the power supply to prevent R.F. 
feed-back and two 0.1-mf. condensers to 
act as a bypass to ground. An efficient 
matching transformer and a two-button 
microphone with button current fur- 
nished by a small “C” battery completes 
the ensemble. 


Operation 


Operation is very simple. You simply 
plug the “unit” into any convenient 
110 V., A.C. socket or receptacle, press 
a button and talk. The modulated car- 
rier-wave is instantly impressed on the 
lighting system and the voice modula- 
tions carried over the wires to a remote 
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radio receiver or suitable amplifier. 

The amplifier ordinarily used with 
the system is especially designed for 
“line operation.” For this purpose it 
has a special coupling device built in 
ahead of the first stage. See Fi. A. 
This device consists essentially of a 
fixed inductance with a variable con- 
denser, C17, connected across it. A type 
27 tube, V4, serves as a detector and 
rectifier of the high-frequency carrier- 
wave; three 0.1-mf. high-voltage con- 
densers are used for coupling this unit 
to the line. 

While designed primarily for pro- 
fessional sound applications, the wired- 
radio P.A. system has a multitude of 
other uses. For instance, due to the 
small amount of power used and because 
its radiations are confined to the electric 
light wires by the natural shielding 
effect of the iron conduit through which 
all light wires are run, the wired-radio 
P.A. system may be used in the home 
without fear of outside radiation. 

To use your radio set as a powerful 
public-address amplifier, simply discon- 
nect the aerial at the set, replace it with 
the ground wire, and your radio receiver 
is then ready to pick up speech or music 
as “broadcast” from any place in the 
house where you may have plugged in 
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Fig. 2, Above 
y At A, above, is shown an input detector unit 
suitable for use with any type of power amplifier 
at the “receiving” end of the R.F. P.A. system. 
n At B is shown the power pack required for the 
wired-radio P.A. unit, illustrated by diagram in 
2 Fig. 1. In Fig. 2A, coil L2 is the 60 T. unit. 
Fig. B, Right 
An interior view of the wired-radio P.A. unit, 
The small components are underneath the chassis. 
the P.A. unit. Leave the radio set con- 
nected as described and conceal the R.F. 
P.A. unit in a room and you can create 
endless amusement at parties by arrang- 
ing to listen-in on any conversation that 
takes place at the remote point. Replace LIST OF PARTS 
the microphone (attached to the sys- Modulated Oscillator Power Pack 
tem) with any electrical phono. pickup One center-tapped inductance coil approxi- One power transformer, with two 2.5 V. 
and you can broadcast your favorite mately 60 turns of No. 22 D.C.C. wire filament windings, a 5 V. winding, a 
_ eae P , (antenna coupling, 10 turns), L1; 750 V. winding with center-tap, and 
records over the home electric lighting One 350 mmf. variable condenser, Cl; equipped with an electro-static shield, 
system to your radio receiver. One 2 meg. grid leak, R1; PT; 
These are but a few of the Many ap- One 250 mmf. condenser, C2; Four 0.1-mf. condensers, C11, C12, C13 
jlications of this new and useful device Three 0.1-mf, condensers, C3, C4, C5; C14; 
J] . ad Two .006-mf. condensers, C6, C7; Two 8 mf. electrolytic condensers, (15, 
Constructional Data One .01-mf condenser, C8; C16; 
” In building the R.F. P.A. transmitter pe gegen oe — = a yon — e —— 
. * . e P > .co-m!, condenser, > 1e -prong socke 0 : 
and amplifier coupling device, it is not One 30,000 ohm resistor, R2; One type 80 tube, V3; “ 
necessary to do any special coil winding One 2,000 ohm resistor, R3; Two 30 A. fuses; 
ith or machining of small parts. Standard a pine choke, a es is ons fuse oe —— 
te > . " % we ne 4-prong socket, for ; ne power switch, Sw. 2; 
or parts may be used throughout. For this One 5-prong socket, for V2; Two bank-wound coils, No. 22 D.C.C. wire, 
it reason, no detailed description of the One type 45 tube, V1; used as R.F. chokes in A.C. line, R.F.C. 
in construction has been attempted. One type 27 tube, V2; 2, RFC. 3. 
‘ Coil L1 is tapped at the 30th turn; One microphone transformer, T1; Pickup Unit ii - 
: Li and L2 are tight-wound (except Li a a, See a 
a " i j : pi One cord, plug and socket for microphone; 22 D.C.C. wire, L2; oe - 
one antenna, whose turns are spaced 1,-in.); Onn *" Delbeers One variable condenser, 350 mmf., C17; 
a ” ‘es ie ’ v* One et ondenser, 250 f., C18; 
‘pe No. 22 D.C.C. wire is used for all coils; One “C” battery switch, Sw. 1; adler tee pce ee C19 C20, C21; 
nd the winding form is a tube 2 ins. in One chassis; One Sqveng socket, for Vé3_ 
‘er. diameter. For R.F.C.2 and R.F.C.3, One 6 ft., two-conductor cable and plug; One type 27 tube, V4; 
on- random-wind 500 T. of No. 22 D.C.C. One A.F, choke, A.F, Ch, 1. One 4 meg. grid leak, R4. 
nit wire on a tube 2 x 1 in. in diameter. 
Ordinary 30 hy. filter chokes are suit- 
ro able as Ch.1 and Ch.2. 
ede The amplifier illustrated and described TO 110 V., A.C 
2 oe “ ” “ s.. 799 Ti R2 
of was a “hand model. A commercial MICROPHONE 30,000 RECL 
the model, now available, is called the TRANS. = oes = SS sew. 
use “socket mike” and looks just like a con- ‘ 
ric denser mike and head-amplifier; the 
ing principle of operation however is the 
ich same as indicated in Fig. 1. 
dio The simplicity of the Hartley oscil- 
yme lator circuit and Heising modulation 
system is such that the pictures, dia- 
‘ful grams, and lists of parts, should be all 
on- that are necessary to enable anyone to 
ith build and operate the system. The 
‘per writer will be very glad to answer any 
usic “legitimate” inquiries concerning this 
the device, which fills a long-felt need in Fig. 1 
| in several fields. 


Schematic circuit of the new wired-radio public address system. 
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Fig. 1 
“Exhibit ‘A’” in talkies servicing. 














Research Products, and pérmits producer licensees to sell their 
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those using Western Electric: Equip- 
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Opinion on Page 9 


a 


AN INTRODUCTION TO— 


ECENT developments, culminating S E R V | C | N G 


in a decision handed down in a United 


States court a few weeks ago, have effec- rE 41 
tively opened to the radio dealer and 


Service Man the field of supplying parts 
to motion picture sound equipment! 

It is a profitable field. The radio man PART | 
who can “line up” three or four local 
theatres as customers for his electrical 
parts and his technical knowledge will find he has a very nice 
side line to add to his radio business. If he can line up six 
or eight such theatres (possibly all under one ownership) 
he will find he can afford to consider his radio business a 
side line. Approximately 17,000 American theatres are now 
“wired for sound.” 


Parts Replacements Charges 

Theatres are accustomed to paying prices for their supplies 
that will remind the radio man of the days of 22 and ’23. 
Sixty dollars for a rectifier tube capable of passing 200 ma. 
was not an uncommon price until very recently, and some 
theatres are still paying it. (Sixty—not six—dollars.) An 
average theatre will spend several hundred dollars a year 
for tubes alone. 

These prices fade into comparative unimportance when 
compared with the cost of replacing a burned-out transformer, 
or some similar part in an amplifier. Often, in the past, 
such amplifiers have been returned to the factory for com- 
plete overhauling, at a cost of $100 or more, because of a 
damaged A.F. transformer, a short-circuited condenser block, 
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or some similar trouble which the local radio Service Man 
might easily have repaired, with good profit to himself, at 
one-tenth the cost! 

If these prices and practices seem fantastic, it must be 
understood that to the theatre the sound equipment is its 
stock in trade, which must operate at all costs. Unlike the 
radio owner, who has no reason to be troubled if his radio is 
silent for a day or two, the theatre cannot afford to shop 
around for lowest prices. 

The theatre manager, and the projectionist, the two persons 
who are directly responsible for the performance of the sound 
equipment are, for reasons which will be explained later, not 
always technically equipped, by experience or previous train- 
ing, to understand precisely what repairs are needed in an 
emergency, or how much those repairs should cost. 

Today, by decision of a United States court (see Fig. 1), 
as well as by certain internal changes (to be described) in 
the theatre industry itself, the local radio man is at liberty 
to make those repairs and to sell the necessary parts for them. 

That he can do this at excellent profit to himself, and still 
save the theatre much money, as compared with the prices 
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It is accustomed to pay, is, to this 
writer, unquestionable. The only ques- 
tion involved is convincing the manager 
and the projectionist of that fact. 

There is where the catch comes in. 

Those gentlemen are tough people to 
convince; and the man who attempts to 
do it must know very thoroughly just 
what he is about. He must not only 
know sound equipment technically (it is 
very similar to radio equipment) but he 
must also know show business, and its 
peculiar requirements. Most important 
of all, he will need a good and deep 
insight into the psychology and habits 
of thought of both the projectionist and 
the manager, or he’ll never get to first 
base. If he doesn’t know how to ap- 
proach those gentlemen, the fact that 
actually he can help them and save them 
money won’t mean a thing—as will be 
seen. 

It is proposed in this article and in 
others to follow, to outline both the 
technical and the commercial aspects of 
the new opportunity which is now open 
to alert radio technicians. At the pres- 
ent moment it may be.as well to pause 
to explain how it is that that oppor- 
tunity is now open; and why, until very 
recently, the chances of the local radio 
man to be of service to his community’s 
theatres were extremely dubious. 

Two developments have contributed 
to the creation of the present set-up. 
One is the court decision already re- 
ferred to—handed down by Judge John 
P. Nields in the U. S. District Court at 
Wilmington, Delaware; and the other 
is the breakdown of the large theatre 
chains. 


Contracts and the Federal Court 


There was only one company equipped 
and ready to supply the sudden and 
urgent demand for “talkie” apparatus 
when talking pictures began, and every 
theatre in the country was shouting for 
the necessary equipment “immediately 
if not sooner.” That company natur- 
ally got the cream of the business, on 
their own terms. They did not sell, 
they leased. The terms of the lease 
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Fig. 2 
A “frame” from a sound-movies film. 
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SERVICE MEN 


Do you know that there are 
approximately 17,000 Amer- 
ican theatres now “wired for 
sound"? Do you know that 
these theatres have been ac- 
customed to paying as high as 
$60.00 for a rectifier tube? 
Do you know that simple ser- 
vice jobs on talking motion 
picture equipment have cost 
$100.00 and more? However, 
it is only within the last few 
months that changes within 
the theatre structure have 
made it possible for the 
independent radio Service 
Man to handle calls for service 
on talkie equipment. In this 
and subsequent articles in a 
new series, Mr. Aaron Nadell, 
who is an authority in his 
chosen field, will show the 
radio Service Man the exact 
steps necessary to successfully 
enter a newly opened, highly 
profitable field—Servicing the 


factory, and in general leaving no room 
at all for the local radio man to be of 
the slightest use. That set-up is now 
broken down. The large chain proved 
uneconomical—the overhead ate up the 
profits—and is everywhere in discredit. 
Small chains, composed of three, four 
or a dozen theatres are the backbone of 
show business today. They constitute 
the local radio man’s most promising 


prospects. Skeletons of the larger 
chains still remain, for the most part 
broken down into smaller operating 
groups which the radio technician can 


contact with profit both to himself and 
to them. 


The full story of the recent changes 
in the theatre industry is more compli- 
cated than this brief outline indicates, 
but the complications will be taken tp 
in detail in their proper place. At this 
point, enough has been said to point 
out that an opportunity never before 
open to him is awaiting the local radio 
dealer when the show season “opens” 
this fall and winter, provided he has 
equipped himself with the necessary 
knowledge to take advantage of it 


Forthcoming Articles 


It simply will not work to ask for 
the manager at the box office of the 
local theatre and offer in some vague 
way to be helpful in his sound prob- 
lems. The radio man who aspires to 
service and supply his local theatre 
must know precisely what function he 
intends to perform. He must know ex- 
actly and in detail how and why his 
intervention will be advantageous to 
that manager. More important still, 
he must know how to make his inter- 
vention welcome, and not objectionable, 
to the projectionist. Lastly, he must 
learn enough about that very peculiar 
enterprise, unlike any other, which is 
called show business, to enable him to 
interfere in it successfully and with- 
out “gumming up the works.” 


But before everything else, he must 
know what sound equipment is all 
about, what it is like and how it differs 
from ordinary radio equipment. At 


provided that the same company was to 
supply all tubes and other spare parts, 
no matter how much more cheaply they 
could be purchased elsewhere. There «© 
was also a servicing clause, which will 

be discussed later but which is of no immediate concern 
here. It is that leasing contract that the Federal court at 
Wilmington upset. In consequence any radio man is now 
free to sell tubes or other supplies to theatres (amounting to 
about half of all talkie theatres in the country, and including 
nearly all the larger and wealthier ones) which use that 
company’s electrical equipment. Other legal actions along 
related lines will be described later in this series. 

Until a short while ago the majority of the country’s 
theatres functioned under the chain system, which meant 
that a thousand or more theatres were, like so many grocery 
stores, under one ownership, and operated from a central 
office in New York, Chicago, or some other large city. Pur- 
chase of supplies for sound equipment, and supervision of 
the service such equipment required, were handled by the 
“home office.” Staffs of sound engineers travelled about the 
country inspecting theatre apparatus, contacting manufac- 
turers, buying tubes and other supplies directly from the 





Talkies. 
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least enough about sound installations 
not to become confused when he con- 
fronts a rack-full of apparatus reaching 

* from floor to ceiling and is told the 

whole business is only an audio ampli- 
fier with ten watts output! 

In the articles to follow it is proposed: 

(1) To discuss the elementary nature of sound equipment, 
from a moderately technical point of view. Any experienced 
radio man will grasp the essentials of this description with- 
out the least trouble. 

(2) To describe the problems, functions and average psy- 
chology of the theatre manager, together with some attention 
to the unusual nature and problems of theatre enterprise. 

(3) To deal with the background, psychology and problems 
of the average projectionist (without whose co-operation the 
radio man will get nowhere)—and especially with the ex- 
ceptionally delicate situation of contacting the unionized 
projectionist. 

(4) To outline, in considerable detail, just how the radio 
man can offer superior service and assistance to neighboring 
theatres, and in particular how his peculiar advantages 
(Continued on page 302) 
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THE NEWEST DESIGN In ALL-WAVE 


PART | 


MeMURDO SILVER* 








Fig A 
At the left is the complete set in its chromium cabinet while at the right is the power supply, amplifier and speaker. 





O THOSE familiar with the original Masterpiece all- 

wave superheterodyne receiver two changes are out- 

standing upon looking at Fig. A. The first is the 

polished chromium shielding “cabinet” over the entire 
receiver chassis, shown at the left. This cabinet contributes 
additional shielding over and above that of the individual 
circuit elements, helping to eliminate extraneous noise, and 
also keeping dust and dirt out of the set. 


Simplifying the Tuning 

The second change is the use of two tuning dials instead 
of one. The receiver is completely tuned by the right-hand 
dial and its single knob, as was the first Masterpiece. The 
second dial is simply a vernier, or “bandspread” tuning 
dial to permit che short-wave bands such as the 6,000, 9,500 
and 12,000 ke. short-wave bands (which are assigned for 
broadcast services) to be spread out over a whole full dial 
scale. It may otherwise be used to spread the four amateur 
bands—or even small segments of the broadcast band, for 
easy tuning. 

The 28:1 dial ratio used in the first receiver was too 
slow in operation; even more important, it did not permit 
sufficient band-spread for easy reading. Using the new band- 
spread dial, the main tuning dial need only be set at, say, 
6.2 for the 6,000 ke. or 50 meter short-wave broadcast band, 
and all the stations in this band will be found spread out 
nicely on the vernier dial—for the first time, actually making 
short-wave tuning easier than is broadcast band tuning on 
ordinary receivers. 

Tuning is rendered difficult by any high-ratio tuning dial, 
which will necessarily be mechanically stiff. By the use of 
6:1 automatic take-up gear drives with opposed gears (an 
equivalent of the beautifully smooth helical gear control) 
the mechanical operation not only is smooth and entirely 
free of slippage, wear or backlash, but the control knobs 
turn with extreme ease. This simple mechanical change is 
invaluable, and in the hands of a novice can make all the 
difference between skipping over foreign short-wave stations, 
and having them actually easier to find than broadcast band 


*President, McMurdo-Silver, Ine, 
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stations! 

The control knobs are, looking at the front panel, Fig. A, 
upper two, the main tuning knob and dial at the right, and 
the vernier or band spread dial and knob at the left; the 
visual tuning meter is at the top-center. The four lower 
knobs are, left to right, audio volume level control, manual 
tone control; at the lower center, the audio beat oscillator 
toggle switch, inter-station noise suppressor or sensitivity 
control, and the four-position, positive-acting wave change 
switch. 

Sensitivity Control 

In any sensitive receiver using an A. V. C. system, sensi- 
tivity will rise to a maximum in the absence of a carrier 
signal, and the local noise is bound to be heard between 
stations, if a “squelch” circuit is not provided. This is par- 
ticularly annoying in the daytime, when many channels are 
bound to be dead, and noise will be heard as the set is tuned 
between the stations normally heard in the daytime. 

The special “squelch” circuit used in the first Masterpiece 
had two disadvantages. It required an extra tube, and its 
cut-off level had to be set at some arbitrary point. Also, 
it was found that many stations constituting good noise-free 
entertainment, would, in the course of the normal and con- 
tinuous slight fading, fade across any arbitrarily established 
cut-off level, resulting in a periodic cut off of reception, or 
if fading was rapid, in choppy and distorted reception when 
the squelch circuit was in use. 

Therefore, an R.F. sensitivity control has been substituted 
for the squelch circuit. It can be adjusted to local noise 
conditions; also, it entirely eliminates the possibility of 
choppy reception of stations fading slightly across the silent 
tuning control cut-off level. It permits of adjustment, when 
desired, of the R.F. and I.F. gain to the exact degree desired, 
almost wholly independent of the actual loudspeaker volume 
desired, and over all ordinary operating ranges has no effect 
on the A. V. C. action, or on the operation of the A.F. vol- 
ume level control. 

Thus the revised tube circuit line-up in the receiver chassis 
is: a type 58 R.F. stage; a 2A7 combined first detector and 
electron-coupled oscillator (the first combination tube so far 
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SUPERHETERODYNE RECEIVERS 


Since the author started building the Masterpiece 13 to 570 meter custom-built super- 
heterodyne, hundreds of these receivers have gone into use all over the world. Now, one 
year later, and as a result of analyzing a cross-section of comments and suggestions, an 
improved instrument has been developed. These improvements are simplifications of an 
electrical and mechanical nature, calculated to render the results previously obtained 
easier to secure, both for the novice and the experienced engineer alike. 





Fig. B 
The under-chassis view of the set coils and band switch. 





Fig. C 


The band-spread dial on the left simplifies tuning on the short wave bands. 
An overall metal cabinet entirely eliminates extraneous pickup by the wiring. 





introduced which gives actually better results than separate 
tubes performing the same functions); three type 58 LF. 
stages (the third stage used for selectivity, not for gain—its 
additional gain cannot be used); a 56 first A.F. stage; two 
type 2A3 tubes connected in push-pull class A, and delivering 
15 W. of output power; and a 5Z3 rectifier. 


Changes in the Power Stage 


A pair of type 45 power tubes operated in the class A 
prime system developed in the writer’s laboratories was used 
in the original Masterpiece to produce 10 W. of undistorted 
output power. Refer to “Pentode, Class B or Triode Audio 
Systems?” by the writer, in the July, 1932 issue of Rapto- 
Craft.) This class A prime development had so much merit 
that another manufacturer desiring to obtain its result, but 
loath to bow to the more advanced research work of a com- 
petitive laboratory, insisted that RCA develop a larger, 
straight class A tube to give the same results. The result was 
the new 2A3 tube, a pair of which when operated in class A 
connection will turn out 15 W. of undistorted A.F. power 
at reasonable operating voltages; these tubes possess the 
advantage of requiring only voltage, not power, from their 
driving stage; whereas, the 45’s in class A prime require 
power to drive them to full output, hence the use, in the earlier 
design, of a pair of 56’s in push-pull as a power-driver stage. 
Through the present use of a pair of 2A3’s the maximum 
power output is increased 50%, (this consideration is un- 
important, since 10 and 15 W. is less than about 2 db., or 
the minimum variation ordinarily perceptible to the human 
ear.) The important point, however, is that the 2A3’s require 
ho driving power but may be fed by a single 56 voltage 
amplifier. 

The 15 tubes used in the original receiver’s A.F. amplifier 
and power unit are now seen to be cut to eleven, more 
efficient ones. Actually, however, the improved and simplified 
receiver uses 12 tubes, the twelfth tube being a 58 in the 
added, dual-tuned I.F. stage. This tube is added only be- 
cause it is the simple and obvious means of coupling the 
two extra tuned circuits added to the I.F. amplifier to set 
the selectivity up to absolute 9 ke. instead of absolute 10 ke., 
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for 9 ke. selectivity is needed in Europe where broadcast 
band stations are separated by 9 ke. instead of 10 ke. as in 
this country. This does not affect the fidelity unfavorably, 
which is still flat to 5 db., from 50 to 4000 cycles—better 
fidelity than is had by any competitive set today available 
not resorting to excessive A.F. compensation with consequent 
annoying hiss. 

Another change which results in improving the signal-to- 
noise ratio is the use of the tuned R.F. stage on both broad- 
cast and short waves. This is a development made possible 
by research work done by the writer in the past year which 
resulted in the ability to accurately track the tuned R.F. 
stage with the first-detector and oscillator circuits. The 
additional gain of this stage cuts down oscillator hiss found 
in other sensitive receivers, and results in the best inherent 
signal-to-noise ratio so far obtained in any sensitive all-wave 
radio receiver. It also eliminates the repeat spot or image 
interference on short waves found, the writer believes, in 
every other custom-built all-wave set made today. 

Separate antenna coupling coils for each of the four bands 
permit the use of a tuned or transposed antenna or lead-in 
system. 

Still afiothecr point of improvement lies in the arrange- 
ment of circuit constants to permit the 12,000 ke. short-wave 
band mostly occupied by foreign stations to fall at the low 
tuning capacity end of one tuning range. This low C/L 
ratio circuit gives better signal strength than does a high 
C/L ratio circuit, making for more consistent and satis- 
factory reception of 12,000 ke. and 9,500 ke. band foreign 
stations. 

In conclusion, the writer desires to express appreciation 
to Masterpiece users for their helpful suggestions; and par- 
ticularly to Professor William Bostwick of Cornell University 
who, in his search for the ideal all-wave receiver, and in 
attempting to satisfy the University’s rigid requirements, 
has been of great help in brining the latest model to its 
present high state of perfection. 

A schematic circuit of this receiver and a more detailed 
technical discussion will appear in a forthcoming issue of 
Rapio-CRaAFT. 
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Fig. A 
The “revamped” set in use. 


HOW TO CONVERT 


A.C.-D.C. 


FOR 


SETS 


“DRY-CELL” TUBES 


RICHARD 
SILBERSTEIN 


The modern A.C.-D.C. ultra-midget radio receiver unfortunately cannot be 
used in places where there is no power supply — a completely self-contained 
set is required for use on the beach, in camps, on small craft, and in canoes. 
The author describes a "converted" receiver which weighs only 12 lbs., com- 
plete with batteries, and which can easily be fitted into a knapsack for purposes 
of transportation. The filament drain from the three tubes is only 180 ma. so 
that frequent "A" battery renewals are not necessary. 





HOSE of us who bought an early 

4-tube T.R.F. midget set with a 

magnetic speaker may have won- 

dered what to do with the old set 
now that a new 5-tube superheterodyne 
midget reposes on the living-room table 
(or ought to!). Here is a way to make 
the old set perform in a brand new 
role —entertaining a canoeist, for in- 
stance, as illustrated in Fig. A—at the 
additional cost of only a few tubes, 
batteries and other small items. Al- 
though the description will cover spe- 
cifically the Emerson Compact set, it 
applies in general to any of the earlier 
“universal-current” radio receivers, the 
primary requirement being a magnetic 
speaker, which is essential to a light, 
battery-operated set. A front view of 
the completed conversion is Fig. B; and 
a rear view, is Fig. C. 

Briefly, the conversion consists of 
substituting a type 32 tube for the 39 
in the R.F. stage, another 32 in place 
of the 36 detector, and a 30 instead of 
the 38, in the output stage. Coupling 
between the detector and the audio out- 
put stage is accomplished by means of 
an R.C.A. 700 hy. detector choke. Re- 
generation is provided in the detector 
circuit by means of a 50-turn coil 
coupled to the grid coil. The “con- 
verted” circuit to be followed is shown 
in Fig. 1. Items not labeled are the 
same as in the original set. 


Step-by-Step Procedure 
The first thing to do on the old chassis 
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is to remove the plate choke, the fila- 
ment drop resistor and all the electro- 
lytic condensers. Electrolytic condens- 
ers have a continuous leakage current 
and therefore must not be used on sets 
operated from “B” batteries unless these 
are disconnected whenever the set is 
not in use. Nearly all the wiring in 
the under part of the chassis, except 
the common negative bias connection 
of the R.F. coils must be undone. This 
last can be used as a connection for the 
3 V. “C” battery negative. 

It is well during this procedure and 
in fact all through the work, to keep 


the R.F. coils wrapped in cloth tied with 
rubber bands in order to avoid scratch- 
ing the delicate enamel insulation. 


The socket nearest the variable con-. 


denser is to be used for the 32 R.F. 
amplifier tube. Since the bulb and 
base of the standard type 32 are larger 
than those of the 39 which it is replac- 
ing, it will be found that the variable 
condenser plates will hit the tube unless 
the whole unit is moved forward. This 
is accomplished very conveniently by 
moving the unit forward a distance 
equal to the distance between the two 
mounting screws, namely 1 5/32 ins. 
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The Emerson “Compact,” rewired for dry-cell tubes. 
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It is then necessary to drill only one 
new hole in the chassis, a 4-in. hole 
at a distance of 15/32-ins. toward the 
front. Then the condenser is re-mounted 
with the forward bushing in the new 
hole and the rear bushing in the hole 
previously occupied by the forward 
bushing. In this process thé leads to 
the condenser must be removed and 
soldered back again. 

Now the condenser plates will clear 
the tube but it may be necessary to 
hammer in the flange of the loudspeaker 
frame for a short distance so that the 
plates may pass without touching. It 
will be found that the antenna series 
condenser mounted on the frame of the 
tuning condenser protrudes past the 
front of the chassis. This is now re- 
moved and placed under the chassis in 
part of the space formerly occupied by 
the filament drop resistor. 

The 32 detector tube takes the place 
of the old 36 tube. Instead of the 
“plate” detection scheme previously 
used, the “grid-leak and condenser” 
type was employed in order to obtain 
higher efficiency on weak signals. The 
250 mmf. condenser is mounted under 
the chassis in the middle of the space 
formerly occupied by the filament drop 
resistor and the _ control-grid lead 
brought up to the detector tube. 

Although the R.C.A. detector plate 
choke, R.F.C., was the smallest choke of 
its kind obtainable, no space was found 
on the chassis into which it could be 
fitted. Hence it was necessary to mount 
it outside of the chassis in the battery 
box. For this reason one must now 
solder a long, insulated lead onto the 
plate connection of the detector socket. 


Adding Regeneration 


The regeneration or tickler coil Ll 
consists of 50 turns of No. 30 enameled 
wire on a %-in. form. The wire is 
wound as close as possible to one end 
of the form so as to secure close coupling 
to the detector circuit. The coil is 
mounted directly on top of the detector 
grid coil. A handy way to do this is to 
obtain a small piece of fiber about 20 
thousandths of an inch thick and cut a 
strip about 1%4-in. wide. Curl this strip 
in the manner of a stiff collar and slip 
it into the end of the regeneration coil 
so that it protrudes about 144-in. above 
the end all around. A little Duco 
Household Cement or Ambroid Cement 
will hold it in place. Now push this 
assembly into the end of the detector 
coil, smear a little of the cement onto 
the fiber and permit to dry for a short 
time, 

To provide for regeneration control, 
remove the volume control potentiom- 
eter and substitute a 20,000 ohm po- 
tentiometer with an off-on switch, con- 
necting it into the circuit across L1 
as shown in the diagram. The off-on 
switch breaks the negative filament 
circuit. 

The 30 audio tube is mounted in the 
space formerly occupied by the 37 recti- 
fier. (It would have been possible to 
put a fourth tube in the space formerly 
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occupied by the 38 but this was not 
done because experiments with a fourth 
tube gave poor results.) Two type 30 
tubes in parallel gave a slightly weaker 
and more distorted signal than one, 
probably because their combined plate 
impedances did not match the speaker 
impedance. An additional stage of re- 
sistance coupled amplification was 
abandoned because of detector tube 
microphonics. 

The chassis is left free as in the 
original set, being tied to the negative 
end of the 3 V. battery only by means 
of a .05-mf. condenser. This is better 
than making a direct connection since 
it minimizes the chance of a _short- 
circuit while the set is being tested. 

In “universal” or A.C.-D.C. sets the 
ground connection is made through the 
power line, but since there is no power 
line in a battery set it is necessary to 
have an actual ground connection, or 
else a “counterpoise” consisting of about 
25 ft. of wire, for use in places where 
a good ground is not to be had. This 
ground or counterpoise is connected di- 
rectly to the chassis when the set is 
in use. 

The filament current is controlled by 
means of special ballast-resistor car- 
tridges. Space limitations required that 
these also be carried in the battery box 
and to minimize the number of connect- 
ing wires they are arranged in parallel. 

For the preliminary test and for final 
mounting, eight leads must be brought 
out from the chassis through the per- 
forations at the rear. (These leads are 
clearly shown in the rear and underside 
views of the chassis, Figs. D. and E, 
respectively.) They are the seven bat- 
tery leads shown in Fig. 1 and one 
more lead, X (from the detector plate), 
for the R.F. choke. The other end of 
the choke goes directly to the “B+” 
90 V. tap in the battery box. 


The Power Supply 


For the sake of portability it was de- 
cided to use only 90 V. of “B” battery. 
The smallest batteries obtainable are 
45 V. units made by a company in Cleve- 
land, Ohio. The batteries measure 3% 
x 24% x 3% ins. The same company 
makes a 3 V. “A” battery having dimen- 
sions of 3% x 1% x 4% ins. For the 
3 V. “C” battery a small flashlight bat- 
tery was used; for the 41%4 V. “C” bat- 
tery another type was employed, al- 
though a flashlight battery would have 
been satisfactory in this position. 

The battery box can be made to suit 
the individual’s “taste.” One method 
would be to have a separate battery box 
joined by a multi-colored cable to the 
main outfit. In this set the battery box 
was built of y-in. pine directly onto 
the set, using the bottom of the cabinet 
as the top of the battery box. The four 
bolts which pass through the bottom 
of the cabinet to hold the chassis in 
place were used to hold four 1 in. brass 
angles to which were bolted the ends of 
the box, measuring 4 ins. along the cab- 
inet bottom by 4% ins. deep. Around 

(Continued on page 301) 
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Fig. B 
Front view of the completed instrument. 








Fig. C 





Fig. D 





Fig. E 
Underview of the altered chassis. 
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HOW TO MAKE YOUR OWN 
TRANSFORMERS 
AND CHOKES 


LESTER H. CARR* 


RANSFORMERS are only as good 

as their poorest feature, both in 

design and construction. It is 

very important to take great 
pains not only in designing and laying 
out a transformer but also to use equal 
skill in its construction. 

Since the subject of design has been 
covered quite thoroughly in previous 
issues of Rapio-Crarr only a few of the 
important points of design will be re- 
viewed. For maximum efficiency in 
operation, the core loss of any trans- 
former should equal its copper loss, the 
ratio of the weight of iron to the weight 
of copper in the average power trans- 
former, using a high grade of steel, 
being approximately 8%. The allow- 
able current density in the copper for 
continuous operation is between 1300 
and 1500 e.m. (circular mils.) per 
ampere. Due to the fact that the eddy 
current loss in the conductors increases 
as the square of the thickness of the 
wire, it is not advisable to use wire 
much larger than necessary, if this loss 
is to be kept at a minimum. However, 
this is more important in reactors 
(choke coils) than in transformers. The 
hysteresis loss in the core varies as B1-6 
and f, where B is the flux density and 
f is the frequency of the current. The 
eddy current loss varies with B2, f2, and 
t?, where t is the thickness of the lam- 
inations. From this it can be seen that 
to keep down the losses in the core the 
flux density should be kept down within 
limits and also the laminations should 
be very thin, usually 26 or 28 gauge. 


Good Construction Design 

Now let us turn to the construction 
proper. First, the cutting of the trans- 
former steel should be done with sharp 
and close-fitting tools to prevent drag- 
ging the edges. If this is not done the 
turned edged will break through the 
oxide scale on the adjoining laminations 
and cause a large increase in the eddy 
current loss. Care should be taken 
not to injure the oxide coating of the 
steel by bending or chipping as this 
oxide affords the only insulation to the 
eddy currents, unless the laminations 
are dipped in an insulating varnish. 
Usually this is not necessary except in 
the need of special construction or in 


* Consultant Engineer, Franklin Transformer 
Company, 
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Fig. A 
A low-power transformer, showing primary electrostatic shielding tape. 


case of a poor oxide coating. In the 
event that an additional insulator is 
used only a very thin coat should be 
applied. This is done by dipping the 
laminations in a thin solution of in- 
sulating varnish or its equivalent. In 
building up the core it is inadvisable to 
use butt joints and it should be inter- 
leaved with as few joints as possible. 
In small units it is possible to stamp 
out the laminations, although in the 
larger sizes it is usually necessary to 
build up the core from strips. In either 
case, even interleaving is used to keep 
the reluctance of the joints as low as 
possible. If the reluctance of the core 
is increased very much by poor joints, 
the magnetic leakage in the windings 
will increase, resulting in poor trans- 
former regulation. 

A very important rule to remember 
in both design and construction is that 
the mean turn length of both the steel 
and the copper should be kept at a 
minimum; from which one deduces that 
the ratio of the space occupied by the 
copper to the total winding space should 
be as large as possible. This ratio is 
known as the space factor. 


Coil-Winding Details 
It is highly desirable to use “pi” 
windings wherever possible, because of 
better insulation, cooling and symmetry 
in tapping. Care should also be used 
in selecting insulating material for the 
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windings. Light material having a high 
dielectric strength is preferred. If 
heavy insulation is used or if too much 
is put in the windings, hot spots will 
be present due to the poor heat con- 
ductivity from the inner portion of the 
coils. This may prove as disastrous as 
under-insulating, due to the insulation 
carbonizing from the heat and breaking 
down. On narrow coils heavier insula- 
tion can be used without this danger 
and is to be favored due to the strength- 
ening of the winding. If the windings 
are to be impregnated (and all high 
grade transformer windings should be) 
cotton tape is used to wrap the coils. 
This makes a good binder for the im- 
pregnating compound. The winding is 
then placed in a vat and heated, the air 
pressure being reduced to help draw 
out all moisture. The coil is then 
placed in hot resin compound and the 
pressure raised to drive the impregnator 
well throughout the winding. It is then 
wrapped with empire cloth for addi- 
tional external insulation. By impreg- 
nating not only is the insulating quality 
increased but the coil is strengthened 
greatly which prevents insulation rup- 
ture due to stress on the winding at 
times of sudden shock loads or short- 
circuits. 

Mica is often used as an insulator 
between primary and secondary wind- 
ings because of the necessity of having 
close proximity of the primary and 
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Although past issues of RADIO-CRAFT have contained considerable information con- 


cerning the design and construction of power transformers and chokes, and A.F. trans- 
formers and chokes, a good part of this information has been entirely theoretical; and 
previously published practical data in many instances has not taken into consideration the 
newest tricks’ as used by manufacturers. Consequently, this article by Mr. Lester H. 
Carr will be of exceptional interest, since it combines both the theoretical and practical 
viewpoints in the design and construction of units in power and AF. circuits. 








Fig. B 


A medium-power transformer. The primary and secondary windings are tapped. 


secondary windings if magnetic leakage 
is to be kept low. 

The leakage reactance caused by this 
leakage flux is equivalent to an induct- 
ance added in series with the primary, 
and, consequently, greatly impairs the 
voltage regulation of the transformer. 
A design feature is to enclose the 
primary winding in copper foil, care 
being taken not to have a short-circuit- 
ing turn. (Opening up the foil in one 
or more places and insulating will safe- 
guard against any trouble of this kind.) 
If the transformer is used where there 
are any R.F. currents which might leak 
into the windings, this shielding pre- 
vents it from getting into the low-volt- 
age primary where there would be dan- 
ger of its rupturing the insulation and 
rendering the transformer useless. 


Commercial Transformers 

Figure A shows a low-voltage type of 
unit having several secondary windings, 
and having a shielded primary. A 
primary winding is shown, illustrating 
the manner of enclosing the coil in cop- 
per. The steel case, illustrated, effec- 
tively short-circuits any stray flux from 
the transformer which would tend to 
interfere with other equipment. It 
might be mentioned that primary shield- 
ing of radio receiver power transformers 
is highly desirable where electrostatic 
interference often tends to feed into the 
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set from the power lines. 

Figure B shows a flexible design of 
high-voltage power supply transformer 
with variable taps on both the primary 
and secondary for voltage adjustments. 
The clamping manner of holding the 
core of the high-voltage unit is prefer- 
able to the method used in the unit 
illustrated in Fig. A. When the method 
of clamping with a bolt through the 
core is used, small brass bolts with bush- 
ings should be used to minimize the 
eddy current loss. 

Some of the above steps, employed in 
high-grade transformer manufacturing, 
may be impractical for the reader to 
use in building up individual units. It 
is, however, possible to use more simple 
methods which will produce good trans- 
formers if exceptional care is taken. 

Home-Built Transformers 

For those wishing to build up a spe- 
cial transformer or to rebuild a burned 
out one, let us cover a simplified con- 
struction. 

It is advisable to obtain the core from 
a reliable house to insure a good grade 
of steel. Either obtain it all ready cut 
to shape, or take the sheet steel to a tin 
shop and have it cut or stamped out; 
however, you will save time and money 
by purchasing stamped laminations. In 
ease an old discarded or burned-out 
transformer of the right size is avail- 
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able, its core may be used. 
shows a standard “shell” type of 
stamped lamination commonly used; 
also it shows how the core is built up 
from the laminations by reversing each 
adjoining piece. Once the core size is 
known, work can be started on winding 
the coils. The cross-section of the core, 
“Core Sq. In. X-Section,” in Table I is 
obtained by multiplying the dimensions 
selected for measurements A and B in 
Fig. 1. 

Make a winding form out of a piece 
of soft wood whose outside dimensions 
are approximately 1% in. larger than 
the core piece. (This is to allow for 
insulation between the coil and core.) 
The piece of wood is cut to a length 
suitable for mounting in a winding jig 
or lathe. If such facilities are not avail- 
able the turning can be done by hand 
with a little additional help. The block 
should be waxed or varnished so that 
the coil will slip off easily after the 
winding has been completed. Wrap a 
couple of layers of empire cloth or 
tough paper around the form and hold 
in place with a small piece of adhesive 
tape. Cut a piece of cotton or friction 
tape 1% or 2 ins. long and lay it length- 
wise on the form at the end where the 
winding is to start so that the first 
turn is nearly in the middle of the strip. 
Wind two turns and then double back 
the loose end of the tape outside the 
first turn, pulling it tightly over the 
two turns and continue the winding 
over the two layers of tape. This binds 
the first two turns, preventing them 
from slipping. This procedure is used 
on each layer and at both sides of the 
coil. After the first layer is wound, 
wrap one layer of thin, tough paper 
which has been boiled in paraffin over 

(Continued on page 306) 
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Fig. 1 
“Shell-type” core laminations. 
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CONSTRUCTING A COMPLETE 
296-WATT, DUAL CHANNEL P. A. 


PART Ill 


Detailed data in reference to the input mixer, 2-spee 

phonograph turntable, turntable power supply, dual-field 

dynamic reproducer, and the reproducer field coil exciter 

required to complete the optional power line or battery 
26 W. amplifier. This concludes the series. 


SYSTEM 


LOUIS GANCHER* 





HE man who is looking forward 
to making a couple of extra dol- 
lars in the P.A. field by building 
and using the universal 6 V., D.C., 

and 110 V., A.C., 26 W. portable P.A. 
system discussed in previous install- 
ments of this series, has only a few 
more points to consider and then he 
may write “finis” to his acquisition of 
the necessary apparatus. For, it will 
be recalled, the system is based on the 
use of a number of inter-locking units, 
not all of which have as yet been de- 
scribed. This will be evident by refer- 
ence to Part I, in the September, 1933 
issue, where the complete system is 
shown mechanically locked together, in 
Fig. C, and “strewn about,” ready for 
business, in Fig. A (the manner in which 
the complete P.A. system is electrically 
connected is shown in the block dia- 
gram, Fig. 3). 

“Checking up,” we find that detailed 
data is lacking in connection with the 
following units: the input mixer, the 
2-speed phonograph turntable, the turn- 
table power supply, the dual-field dy- 
namic reproducers, and the exciter for 
the high-resistance fields of these repro- 
ducers when they are operating on 110 
Fu AX 


The Input ‘Mixer’ Control Box 
For a portable P.A. system to be 
truly versatile it must be capable of 
attenuating, accentuating, fading and 
mixing voice, phonograph and radio 
programs. To secure these effects in 





* President, Coast-to-Coast Radio Corp. 
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our 26 W., dual-channel P.A. system, 
the unit illustrated in Fig. F has been 
designed. 

By reference to Fig. 7, the schematic 
circuit employed in this mixer, it will 
be seen that the 2-button microphone, 
Ml, is connected to a polarized, 3-way 
male plug, PP1, which may be conveni- 
ently inserted or removed from the 
polarized, 3-way female outlet, PP2, 
mounted on the rear of the control unit. 
Each of these double-button microphone 
circuits are connected through their 
respective microphone current controls, 
Rl and R2, and microphone current 
reading switches Sw.1 and Sw.2. 

Snap Sw.1 to the ON position and ad- 
just R1 for an approximate reading of 
8 to 12 ma. Then, to the OFF position; 
repeat the procedure using R2 and Sw.2. 
The S.P.S.T. battery switch, Sw.3, opens 
the circuit of battery Bl when not in 
use. (Two similar, 100 ohm single-but- 
ton microphones may also be used with 
this system for remote dual pickup by 
connecting them in series as shown at 
A in Fig. 7, and using an additional, 
polarized male plug identical to PP1. 

The output of the microphone trans- 
former, T1, is connected to the modified 
“T” pad type constant impedance con- 
trol, R3, which provides for the com- 
plete attenuation of the microphone in- 
put signal while maintaining a constant 
output impedance. 

Two phono. input binding posts, BP1 
and BP2, mounted on the rear of the 
case, are connected to the primary of 
the tapped, phono. pickup input trans- 
former, T2. Two additional terminals, 


BP3 and BP4, also located on the rear 
of the case, are used to couple radio 
tuners through the control box into the 
amplifier. A selector switch, Sw.4, 
feeds the output of either the phono. 
pickup or radio tuner units into the 
volume control, R3, leaving the micro- 
phone available, in either instance, for 
impromptu operation. Thus, by man- 
ipulating both volume controls, R3 and 
R4, separately or simultaneously, the 
microphone input signal may be mixed 
or faded onto a phono. record or radio 
tuner program. The tone control, TC, 
modifies any undesirable defects of the 
input signal and permits the “mixed” 
signals to be compensated to best ad- 
vantage. 

Two wires leading from the output 
posts, BP5 and BP6, are the only neces- 
sary interconnecting links between the 
control box and the amplifier. A single 
shielded wire, up to 50 ft. in length, 
may be used to connect the output of 
the control box to the input terminals 
of the amplifier, the outside metallic 
shield itself acting as one of the term- 
inals and ground at the same time. 

All of the controls and equipment, 
with the exception of the 4144 V. “C” 
battery, are housed in a No. 18 gauge, 
crackle-finished steel case, 6 x 51%4 x 6 
ins. high. 


The Two-Speed Phonograph 


In order to make the entire system 
operative from either 110 V., A.C., or 
from a 6 V. storage battery, particularly 
for use in sound trucks, automobiles, 























F3 FUSE 0 = B- Res 











Fig. F, left; Fig. 8, above 


At the left, in Fig. F, is illustrated the input mixer. Its circuit connections are shown in Fig. 7; 
on the following page. Above, in Fig. 8, are shown in A and B the phonograph turntable and 
dynamic reproducer field coil power supplies pictured in Figs. H and |, respectively. 
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boats, or wherever 110 V. A.C. is not 
available, it was necessary to design 
the special light weight induction-type 
6 V. phonograph motor shown in Fig G. 
It requires only 2.8 A. at 6 V. and is 
capable of continuous operation in a 
closed carrying-case without over-heat- 
ing. The motor is of the dual-speed 
variety, operating at either 33 1/3 or 78 
r.p.m. A_ speed-selector cam switch 
switch provides for instantaneous 
change-over from one speed to the 
other. A smooth, vibrationless gov- 
ernor control permits slight variations 
from standard speeds to suit special 
conditions. In order to insure abso- 
lutely silent and permanent operation 
under the most adverse handling condi- 
tions, all of the spiral gears are cut 
from laminated bakelite, housed in dust- 
proof cases, and arranged to run com- 
pletely submerged in oil. Self-lubricat- 
ing, oversize bearings eliminate the 
necessity for constant attention to any 
part of the motor. A unique construc- 
tional feature provides for sufficient 
torque (for instantaneous start) and 
constant uniformity of speed regardless 
of severe voltage variations or record 
drag. The complementary equipment 
of the motor includes a 12 in. felt- 
covered turntable, and all necessary 
hardware. An automatic stop is avail- 
able and may be added to the control 
mechanism if desired. The phonograph 
pickup should preferably have an im- 
pedance of 200 ohms. 


Phono. Motor A.C. Power Supply 


In order to operate the 6 V. D.C. 
motor of this turntable from 110 V. 
A. C. it is necessary to use the power 
unit shown in Fig. H. As shown at A 
in Fig. 8, it consists of a step-down 
transformer, PT2, and two, heavy-duty, 
copper-oxide rectifiers, RE1 and RE2, 
connected in parallel. The rectifiers 
convert the 13.5 V. output of PT2, into 
6 V. D.C. which is shunted with a 2000 
mf. electrolytic condenser C27 to pre- 
vent the ripple, in the pulsating recti- 
fied current, from being applied to the 
phono. motor. Two flush-mount recept- 
acles, RC1 and RC2, are provided for 
connecting the phono. motor to the 
power supply; RC2 may be used for 
providing field excitation to a 6 V. 
D.C. dynamic reproducer providing the 
latter does not consume more than 2 A. 


GOVERS.OR 


Fig. G, above 
The 2-speed phonograph turntable. 


Fig. H, center 
Phonograph turntable power supply. 


Fig. 1, right 
Speaker field coil power supply. 
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A block diagram of the manner in which the accessories are interconnected. 


The Reproducer Field Coil Exciter 

The standard equipment for this “in- 
terlocking portable P.A. system” in- 
cludes two 12 in. “P.A. Auditorium” dy- 
namic reproducers, equipped with a 
unique dual field coil system composed 
of two separate windings, one of 6000 
ohms which requires 50 ma., and another 
winding of 3 ohms which requires only 
2 A. at 6 V. for full field excitation, It 
should be remembered, however, that 
only one of these fields need be excited 
for the correct operation of the speaker. 
Both fields are designed to produce the 
correct number of “ampere turns” for 
maximum sensitivity. In fact, there is 
no difference in the performance of the 
speaker operating from 6 V., D.C. or 
110 V., A.C. 

If only one speaker is to be used with 
the equipment, then the speaker field 
coil exciter shown in Fig. 1 becomes 
merely an optional accessory, as this 
one speaker may obtain its field excita- 
tion (when the system is operated from 
110 V., A.C.) from the amplifier itself, 
by connecting the field coil directly 
across the output of the rectifier system. 
This method however, is not recom- 
mended for the following reasons: 
first, because it imposes too great an 
additional drain on the amplifier power 
supply; and, second, because unusual 
precautions have to be taken in the 
installation and placement of _ the 
speaker because of the dangerously 
high potential of 300 V. developed across 

(Continued on page 307) 
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Fig. 7 
Schematic circuit of input mixer. 
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BROADCAST STATIONS OF THE U. S. 


A list of all the broadcast stations in the U. S. as licensed by the Federal Radio Commission and brought up to date to Aug. 15, 1933. 
Abbreviations: T, location of transmitter; C. P., construction permit authorized; LS, power until local sunset. 



















































































Wave- Wave- } Wave- 
Call Location Power Freq | tength Call Location | Power /Freq.| tength Call | Location | Power |Freq.| jength 
Letters | (watts) | (Kke-) |; meters) Letters | (watts) | (ke.) |( meters) Letters (watts) | (kc.) ¢ meters 
KABC | San Antonio, Tex..... 100 | 1420) 211.3 | KGER Long Beach, Calif.....) kw 1360) 220.6 | KoY Phoenix, Ariz......... | Ikw-LS | 1390) 215.8 
KALE | Portland, Ore........ 500 | 1300) 230.8 KGEZ | Kalispell, Mont.......! 100 1310) 229 KPCB_ | Seattle, Wash......... } 100 | 650) 462 
KARK Little Rock, Ark...... 250 | KGFF | Shawnee, Okla...... } 100 1420) 211.3 KPJM | Prescott, Ariz 100 | 1500) 200 
KASA Elk City, Okla....... 100 KGFG | Oklahoma City, Okla. | 100 1370) 219 KPO San Francisco, Calif... 5kw =| 680) 441 
KBPS Portland, Ore......... 100) | KGFI | Corpus Christi, Tex... | 100 1500} 200 T-Near Belmont | C.P.50kw 
KBTM Paragould, Ark...... 100 KGFJ Los Angeles, Calif... ...| 100 1200) 250 KPOF | Denver, Colo......... 500 =| «(880 341 
KCMC Texarkana, Ark....... 100 KGFK Moorhead, Minn...... 100 1500) 200 KPPC  |sPasadena, Calif.......! 50 | 1210 247.9 
KCRC Endid, Okla.......... 100 KGFL taton, N. Mex....... 100 1370) 219 KPQ Wenatchee, Wash....| 100kw 1500! 200 
KCRJ Jerome, Ariz......... 100 T-Roswell | KPRC | Houston, Tex......... Ikw | 920) 326 
KDB Santa Barbara, Calif... 100 | KGFW Kearney, Nebr....... 100 1310) 229 T-Sugarland 2)okw-Ls | 
KDFN Casper, Wyo.......... 500 KGFX | Pierre, 5. D. | 200 630) 476 KQV | Pittsburgh, Pa........ 500 =|: 1380) 217.4 
KDKA Pittsburgh, Pa..... 50kw | OF KGGC | San Francisco, Calif... | 100 1420) 211.3 KQw | San Jose, Calif....... 500 =| 1010) 297 
T-Saxonburg KGGF Coffeyville, Kans | 500 1010) 297 KRE | Berkeley, Calif... ... | 100 1370) 219 
KDLR Devils Lake, N. D. 100 2 T-S. Coffeyville, Okla. | KREG | > ne econ” gla 100 1500) 200 
KDYL Salt Lake City, Utah. Ikw | 1290) KGGM | Albuquerque, N. M...| 250 1230) 243.9 | KRGV | Harlingen, Tex.......| 500 1260} 238.1 
KECA Los Angeles, Calif. . ikw 1430] 209.8 KGHF Pueblo, Colo..........| 250 1320) 227.3 KRKD | Los Angeles, Calif... | 500 7 
KEIW Burbank, Calif... .. KGHI | Little Rock, Ark......| 100 | 1200) 250 KRLD- | Dallas, Tex.......... | l0kw | 
KELW Burbank, Calif....... 500 780) 385 KGHL | Billings, Mont........ Ikw | 950) 316 KRMD | Shreveport, La...... | 100 | 
KERN Bakersfield, Calif. . . 100 1200) 250 KGIR- | Butte, Mont.. eee 500 1360; 220.6 KROW | Oakland, Calif........ 500 | 
KEX Portland, Ore...... - 5kw 1180] 254.2 KGIW | Trinidad, Colo........ 100 1420) 211.3 T-Richmond Ikw-LS | 
KFAB Lincoln, Nebr....... 5kw =| = 770) 390 | T-Alamosa | KRSC | Seattle, Wash......... 100 =| 1120) 267.9 
KFAC | Los Angeles, Calif. tkw | 1300] 230.8 | KGIX | Las Vegas, Nev.......] 100 | 1420] 211.3 | KSAC | Manhattan, Kams.....| 500 | 580) 517 
KFBB Great Falls, Mont. . Ikw | 1280) 234.4 | KGIZ | Grant City, Mo....... | 100 1500) 200 KSCJ | Sioux City, Iowa..... |  Ikw 1330) 225.6 
KFBI Abilene, Kans........ 5kw =| -:1050) 285.7 KGKB | Tyler, Tex........... 100 1500) 200 KSD | St. Louis, Mo........ | 500 550) 545 
T-Milford KGKL | San Angelo, Tex..... .| 100 1370) 219 KSEI Pocatello, Idaho... ... 250 $00) 333 
KFBK Sacramento, Calif... . 100 = |_:1310} 229 KGKO | Wichita Falls, Tex... .| 250 570) 526 KSL | Salt Lake City, Utah. 50kw 1130) 265.5 
KFBL Everett, Wash........| 50 1370} 219 KGKY Scottsbluff, Nebr...... | 100 1500) 200 | T-Saltair | 
KFDM Beaumont, Texas. .... 500 560) 536 KGMB | Honolulu, Hawaii.....| 250 | 1320) 227.3 | KSO | Des Moines, Iowa.... 100 1370) 219 
KFDY Brookings, 8. D....... lkw 550) 545 KGNF | North Platte, Nebr a 500 1430| 209.8 KSOO | Sioux Falls, 8. D...... | lkw | 1110) 270.3 
KFEL Denver, Colo......... 500 | 920) 326 KGNO | Dodge City, Kans | 250 1340) 223.9 KSTP | St. Paul, Minn........ | 25kw-LS | 1460) 205.5 
T-Edgewater } KGO | San Francisco, Calif...) 7)2kw 790} 380 | R-Radio Center | 
KFEQ St. Joseph, Mo....... 2! okw | 680) 441 | T-Oakland KTAB_~ | San Francisco, Calif... lkw | 560) 536 
KFGQ Boone, lowa......... 100 | 1310 229 KGRS_ | Amarillo, Tex. aa lkw 1410) 212.8 | T-Oakland 
KFH Wichita. Kans....... Ikw | 1300] 230.8 KGU Honolulu, Hawaii.....| 2!okw 750, 400 KTAR Phoenix, Ariz......... 500 | 620) 484 
KFI Los Angeles, Calif....| 50kw | 640) 469 KGVO | Missoula, Mont....... 100 =| 1200) 250 KTAT | Fort Worth, Tex..... Ikw | 1240) 241.9 
T-Buena Park | KGW | Portland, Me......... Ikw | 620) 484 | T-Birdville 
KFIO Spokane, Wash....... 100 =| 1120) 267.9 | T-Faloma | KTBS_ | Shreveport, La...... ikw | 1450) 206.9 
KFIZ Fond du Lae, Wis.... 100 =|: 1420) 211.3 KGY Olympia, Wash...... . 100 | 1210! 247.9 KTFI Twin Falls, Idaho. | Ikw-LS 1240 241.9 
KFIB Marshal!town, Iowa... 100 =| 1200) 250 KHJ Los Angeles, Calif.....| lkw 900) 333 KTHS Hot Sp. Nat. Pk, Ark.| 10kw 1040) 288.5 
KFJI Klamath Falls, Ore... 100 |:1210) 247.9 | KHQ | Spokane, Wash....... lkw 590) 509 KT™ Los Angeles, Calif... 500 =| «6780 385 
KFJIM Grand Forks, N. D. .. 100 1370] 219 KICA | Clovis, N. M........ 100 1370| 219 T-Santa Monica... .. | Ikw-LS | 
KFIR Portland, Ore ade 500 | 1300] 230.8 | KICK | Carter Lake, Iowa... . | 100 | 1420) 211.3 | KTRH Houston, Tex........| 500 1120 
KFIZ Forth Worth, Tex..... 100 | 1370) 219 KID | Idaho Falls, Idaho... . | 250 1320) 227.3 | KTSA | San Antonio, Tex.... | lkw | 1290 
KFKA | Greeley, Colo......... 500 | 880) 341 KIDO =| Boise, Idaho | Ikw | 1350) 222.2 | KTSM | El Paso, Tex........ | 100 | 1310) 229 
KFKU Lawrence, Kan....... 500 1220) 245.9 | KIDW | Lamar, Colo......... 100 | 1420 3 | KTw Seattle, Wash........| kw | 1220) 245.9 
T-Tonganoxie KIEM =|: Eureka, Calif......... 100 =| 1210 9 KUJ | Walla Walla, Wash. 100 | 1370) 219 
| KIEV Glendale, Calif....... 100 | 850 KUMA | Yuma, Ariz..........| 100 =| 1420) 211.3 
KFLV Rockford, Ill.......... 500 | 1410) 212 KIFH =| Juneau, Alaska....... | 100 | 1310 KUOA Fayetteville, Ark.....) Ikw | 1260) 238.1 
KFNF Shenandoah, Iowa... . 500 | «=: 890) 337 KIGY | Lowell, Ariz..........| 100 | 1200 KUSD Vermllion, 8. D.... ..| 500 =| 890) 337 
KFOR Lincoln, Nebr......... 100 |:«:1210 KIT Yakima, Wash. eel 100 1310 KVI Tacoma, Wash....... | 500 = | 570) 526 
KFOX Long Beach, Caiif..... lkw 1250} : KJBS | San Francisco, Calif... 100 1070 4 | T-Des Moines | | 
KFPL Dublin, Tex......... 100 1310) 22 KJR Seattle, Wash....... | kw 970! KVL | Seattle, Wash......... } 100 =| 1370 219 
KFPM Greenville, Tex....... 15 1310} 22 KLCN Blytheville, Ark. . 100 | 1290) 232.6 KVOA Tueson, Ariz......... | 500 1260) 238.1 
KFPW Ft. Smith, Ark........ 100 1210) 2 KLO | Ogden, Utah....... | 500 | 1400 3 KVOO | Tulsa, Okla......... 5kw | 1140) 263.2 
KFPY Spokane, Wash... .. Ikw 1340} 223.9 | KLPM | Minot, N. D.... ree | 250 | 1240 9 | KVOR Colorado Spgs., Colo. | lkw 1270) 236.2 
KFQD Anchorage, Alaska... . 250 600) 500 KLRA | Little Rock, Ark...... ikw 1390 8 KVOS Bellingham, Wash... . . 100 1200) 250 
KFRC San Francisco, Calif. Ikw | 610) 492 KLS | Oakland, Calif........ 250 1440 3 KWCR Cedar Rapids, Iowa.. | 100 =| 1420) 211.3 
KFRU Columbia, Mo........ 500 | 630) 476 KLUF | Galveston, Tex....... | 100 =| :1370 KWEA Shreveport, La....... 100 | 1210) 247.9 
KFSD San Diego, Calif...... Ikw 600) 500 KLX Oakland, Calif........ lkw 880 KWFV Hilo, Hawaii........ 100 | 1210) 247.9 
KFSG Los Angeles, Calif... ‘| 500 =| 1120) 267.9 KLZ) Denver, Colo......... lkw | 560 KWG | Stockton, Cal.. os 100 |: 1200 
KFUO Clayton, Mo. e 500 |) 550) 545 KMA | Shenandoah, Iowa... . | 500 =| «(930 Kwss Portland, Ore.........| 500 | 1060) 283 
KFVD Los Angeles, Calif. 250 =| «1006) 300 KMAC | San Antonio, Tex..... 100 | 1370 KWK St. Louis, Mo.........| Ikw | 1350, 222.2 
KFVS Cape Girardeau, Mo. . | 100 1210) 247.9 KMBC | Kansas City, Mo..... Ikw | 950 T-Kirkwood | 
KFWB Hollywood, Calif...... Ikw 950) 316 | T-Independence H } KWKC Kansas City, Mo.... 100 =| «1370 219 
KFWEF | St. Louis, Mo. | 100 | 1200) 250 KMED | Medford, Ore......... 100 | 1310) 229 KWKH | Shreveport, La.......| 10kw | 850° 353 
KFWwi San Francisco, Calif. 500 =| 930) 323 KMJ | Fresno, Calif......... 500 580) 517 | T-Kennonwood | 
KFXD Nampa, Idaho | 100 | 1200] 250 KMLB | Monroe, La. — 100 1200) 250 KWLC Decorah, Iowa....... 100 1270) 236.2 
KFXF Denver, Colo. | 500 | 920] 326 KMMJ | Clay Center, Neb.....| ikw 740| 405 Kwsc | Pullman, Wash.......| | 1kw 1220) 245.9 
KFXJ Grand Junction, Colo. | 100 | 1200) 250 KMO Tacoma, Wash.... . 250 1330} 225.6 KWWG _ Brownsville, Tex | 500 1260) 238.1 
KFXM San Bernardino, Calif. | 100 | 1210 247.9 | KMOX | St. Louis, Mo. , 50kw 1090 ‘ KXA Seattle, Wash.........| 250 760, 395 
KFXR Oklahoma City, Okla 100 |:1310) 229 KmPC Beverly Hills, Calif... 500 710 KXL Portland, Ore........ .| 100 =| 1420) 211.3 
KFYO Lubbock, Tex ; 100 | 1310} 229 KMTR Los Angeles, Calif... 500 570) 526 Kxo El Centro, Calif..... 100 1500) 200 
KFYR Bismarck, N. D..... Ikw | 550) 545 KNOW | Austin, Tex........... 100 1500} 200 KXRO Aberdeen, Wash | 100 1310) 229 
KGA Spokane, Wash....... 5kw 1470) 204 1 KNX Los Angeles, Calif.....| 25kw 1050) 285.7 KX YZ Houston, Tex. | 250 1440, 208.3 
KGAR Tueson, Ariz. was 100 | 1370) 219 KOA Denver, Colo......... 12'4kw 830) 361 KYA San Franelsco, Calif...) tkw | 1230) 243.9 
KGB San Diego, Calif... .. lkw 1330) 225.6 | KOAC Corvallis, Ore......... Ikw | 550) 545 KYW Chicago, Til..... | 10kw 1020) 204.1 
KGBU Ketchikan, Alaska. . 500 900! 333 KOB Albuquerque, N. M...| 10kw 1180] 254.2 T-Bloomingdale Twsp.| 
KGBX | Springfield, Mo....... 100 1310} 229 KOoCcW | Chickasha, Okla...... 250 1400) 214.3 | WAAB_ | Boston, Mass...... 500 1410) 212.8 
KGBZ_ | York, Nebr........... 500 930} 323 KOH Reno, Nev........... 500 1380] 217.4 T-Quincy 
KGCA Decorah, Iowa....... 100 1270} 236.2 KOIL Councils Bluffs, Iowa lkw 1260) 238.1 WAAF Chicago, Ill........... 500 920) 326 
KGCR Watertown, S. D...... 100 1210) 247.9 | KOIN Portland, Ore...... P lkw 940} 319 WAAM Newark, N. J....:.... ikw 1250) 240 
KGCU Mandan, N. D........ 250 1240) 241 9 KOL Seattle, Wash...... lkw 1270) 236.2 WAAT Jersey City, N. J...... 500 | 940 319 
KGCX Wolf Point, Mont .... 100 1310) 229 KOMA § Oklahoma City, Okla 5kw 1480) 202.7 WAAW | Omaha, Neb.......... 500 } 660 455 
KGDE Fergus Falls, Minn. .. 100 1200) 250 KOMO | Seattle, Wash......... lkw 920) 326 WABC- | New York, N. Y 50kw | 860, 349 
KGDM Stockton, Calif........ 250 1100) 272.7 KONO | San Antonio, Tex.... 100 1370) 219 weoag T-Wayne, N. J. 
KGDY Huron, 8. D.......... 250 1340) 223.9 | Koos Marshfield, Ore....... 100 1370} 219 WABI | Bangor, Maine..... ‘ 100 1200 250 
KGEK | Yuma, Colo.......... 100 1200} 250 KORE | Eugene, Ore.......... } 100 1420! 211.3 }| WACO | Waco, Tex........... lkw 1240, 241.9 
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Call 
Lette 


waoDc 
WAGN 
WwAlU 

WALR 
wam¢ 
wami 
WAPI 

WARD 
WASH 
wawz 
WAZL 
WBAA 
WBAK 
WBAL 


WBAP 
WwBAX 


WweBL 
WBBM 


WwBeBxX 
weBz 
wecm 


WBEN 


WBEO 
WBHS 
WBIG 


WBNX 
wBoQq 
weow 
WBRC 
WBRE 
weso 
wet 
weT™™ 
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WCAC 
WCAD 
WCAE 
WCAH 
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WCAO 
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WwCcAx 
WCAZ 
WCBA 
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WCDA 
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wcLo 
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WCOA 
wcoc 
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wcrRw 
wesc 
WCSH 


WDAE 
WDAF 
WDAG 
WDAH 
WDAS 
WDAY 


woe 
wDBO 
WDEL 
WDEV 
woGcy 
woop 


woRC 


wosu 


RAD 


were 











Call 
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wAGM 
walU 
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weow 
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| |Wave- 
Location Power |Freq.| jength 
(watts) | (ke.) (meters) 
| Tallmadge, Ohio ikw 1320} 227.3 
Presque Isle, Maine 100 1420) 211.3 
| Columbus, Ohio. 500 i400) 469 
Zanesville, Ohio 100 1210) 247.9 
Anniston, Ala. 100 1420) 211.3 
Laurel, Miss........ 100 1310) 229 
| Birmingham, Ala 5Skw =|: A140} 263.2 
Long Island Cy, N. Y. 500 1400) 214.3 
Grand Rapids, Mich 500 1270) 236.2 
Zarephath, N. J.... 250 1350] 222.2 
Hazelton, Pa. 100 1420) 211.3 
| W. Lafayette, Ind 500 | 1400) 214.3 
| Harrisburg, Pa. ikw | 1430) 209.8 
| Baltimore, Md. 10kw 1060) 283 
| T-Pikeville, Md. 
Fort Worth, Tex.... 50kw 800) 375 
T-Grapevine | 
Wilkes-Barre, Pa... .. 100 1210) 247.9 
T-Plains Twp. 
Richmond, Va..... 100 1210} 247.9 
Chicago, Ill......... 25kw 770} 390 
T-Glenview | | | 
Brooklyn, N. Y..... lkw 1300; 230.8 
| T-Rossville 
New Orleans, La.... 100 =| 1200) 250 
Ponca City, Okla. . 100 1200} 250 
Bay City, Mich....... 500 1410} 212.8 
T-Hampton Twp. | } 
| Buffalo, N. Y.........] kw 900} 333 
T-Martinsville | 
Marquette, Mich. 100 =| 1310, 229 
Huntsville, Ala. 100 | 1200) 250 
| Greensboro, N. C. | 500 1440, 208.3 
New York, N. Y. | 250 | 1350) 222.2 
See WABC-WBOQ | 
| Terre Haute, Ind. 100 =| :1310) 229 
| Birmingham, Ala. 500 | «= 930) 323 
Wilkes-Barre, Pa.. 100 | 1310) 229 
Needham, Mass... .. 500 =|) «920) 326 
| Charlotte, N. C...... 25kw | 1080) 277.8 
Dents, V6....0..4+ | 100 1370) 219 
Boston, Mass.........| 25kw 990) 303 
T-Millis Twp. | | 
Boston, Mass.........| Ikw | 990) 303 
T-East Springfield | 
Storrs, Conn.......... } 250 | 600) 500 
Canton, N. Y........ 500 1220) 245.9 
Pittsburgh, Pa........ ikw 1220) 2 
Columbus, Ohio... .. . | 500 | 1430) 2 
Northfield, Minn. Ikw 1250) 2 
Camden, N. J....... 500 | 1280} 2 
Baltimore, Md. 250 | 600) 5 
Asbury Park, N. s. 500 = |:«:1280 
T-Whitesville “| | | 
Rapid City, 8. D.... .| 100 1200) 250 
Philadelphia, Pa. am 5Okw | 1170) 256.4 
T-Newton, Square Co.| | | 
Burlington, Vt........| 100 | 1200] 250 
Carthage, Ill........ | 50 | 1070] 280.4 
Allentown, Pa... | 250 =| 1440) 208.3 
Zion, Ill....... 5kw | 1080] 277.8 
| Baltimore, Md.. 100 =| 1370) 219 
Springfield, Ill. - 100 «=| 1210) 247.9 
Minneapolis, Minn. ...| 50kw 810| 370 
| T-Anoka | 
New York, N.Y......| 250 | 1350) 222.2 
T-Cliffside, N. J. 
| Chicago, Ill.......... | Iokw | 970) 309 
Covington, Ky. | 5kw | 1490) 201.3 
T-Crescent Springs | } | 
Janesville, Wis........| 100 1200} 250 
Joliet, Ill...... pedal 100 1310) 229 
Pensacola, Fla....... .| 500 =| 1340] 223.9 
Meridian, Miss. 500 =| 880) 341 
| Harrisburg, Pa...... 100 | 1200) 250 
Chicago, Illl......... 100 =| 1210) 247.9 
Charleston, 8. C. 500 =|: 1360) 220.6 
Portland, Me.... ikw 940) 319 
T-Searboro 2! okw-LS 
Tampa, Fla...... Ikw | 1220) 245.9 
Kansas City, Mo.. ikw 610) 492 
Amarillo, Tex..... . ikw | 1410) 212.8 
i eee 100 | 1310} 229 
Philadelphia, Pa...... 100 =| 1370) 219 
| Fargo, N. D.......... | ikw 940) 319 
T-West Fargo | | 
Roanoke, Va......... 250 =| 930) 323 
Orlando, Fla.......... 250 | 580) 517 
Wilmington, Del......| 250 | 1120) 267.9 
Waterbury, Vt........| 500 550) 545 
Minneapolis, Minn... ikw 1180) 254.2 
Chattanooga, Tenn ikw 1280) 234.4 
T-Brainerd 2Lokw-LS | 
Hartford, Conn... 500 1330! 225.6 
T-Bloomfield 
New Orleans, La. . ikw 1250, 240 
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Call 


Location 
Letters 
T-Gretna 
woz Tuscola, Ill. sae 
WEAF | New York, N. Y.... 
T-Bellmore 
WEAN Providence, R. 1. 
WEAO Columbus, Ohio. 
wesc Superior, Wis. 
wesaq | Harrisburg, lil... 
WEBR Buffalo, N. Y........ 
wepDc Chicago, Ill......... 
WEED Greenville, N. C.. 
WEE! Boston, Mass..... 
T-Weymouth 
WEEU | Reading, Pa. ‘ 
WEHC Charlottesville, Va... 
WEHS | Cicero, Ill. 
WELL Battle Creek, Mich. 
WENC Americus, Ga..... 
WENR | Chicago, Ill. 
| T-Downers Grove 
WESG Elmira, N. Y.... 
| T-Ithaca 
WEVD New York, N. Y.... 
T-Brooklyn 
wew | St. Louis, Mo........ 
WEXL | Royal Oak, Mich... 
WFAA Dallas, Tex........ 
T-Grapevine 
WFAB | New York, N. Y..... 
| T-Carlstadt, N. J. 
WFAM South Bend, Ind... . 
WFAS White Plains, N. Y. 
wFec Greenville, 3. C.. 
WFBE Cincinnati, Ohio 
WFBG Altoona, Pa... .. 
WFBL Syracuse, N. Y..... 
T-Collamer 
WFBM Indianapolis, Ind. . 
WFBR _ Baltimore, Md...... 
WFDF Flint, Mich. 
WFDV Rome, Ga. al 
WFEA Manchester, N. H.....| 
wri Philadelphia, Pa... .. 
wFiw Hopkinsville, Ky...... 
WFLA- | Clearwater, Fla.... 
WSUN | 
WwFaQp | Anchorage, Alaska. .. 
WGAL | Lancaster, Pa........ 
WGAR Cleveland, Ohio... . 
| T-Cuyahoga Heights 
woss | Freeport, N. Y....... 
wosF | Evansville, Ind....... 
wosi Seranton, Pa..... 
WGCM | Mississippi City, Miss. 
wocp | Newark, N.J....... | 
WGES | Chicago, Ill....... 
WGH | Newport News, Va....! 
WGL | Ft. Wayne, Ind.......| 
WGLc Hudson Falls, N. Y.. .| 
WGN | Chicago, Ill.......... | 
| 'T-Elgin 
WGNY Chester Twsp., N. Y.. 
WGR_ | Buffalo, N. Y.. 
| T-Amherst T wp. 
west | Atlanta, Ga.......... 
WGY | Schenectady, N. Y.... 
T-South Schenectady 
WHA | Madison, Wis........ 
WHAD | Milwaukee, Wis....... 
WHAM | Rochester, N. Y..... 
| T-Victor Twp. 
WHAS | Louisville, Ky....... 
T-Jeffersontown | 
WHaT | Philadelphia, Pa ..... 
WHAZ _ ' § ae 
WHB Kansas City, Mo. 
T-North Kansas City 
WHBC | Canton, Ohio 
WHBD Mt. Orab, Ohio...... 
WHBF Rock Island, Ill... 
WHBL Sheboygan, Wis. 
wHeq | Memphis, Tenn... . 
wuHeu | Anderson, Ind..... 
WHBY Green Bay, Wis. 
T-West De Pere 
WHDF | Calumet, Mich. 
WHDH oston, Mass........ 
T-Saugus 
WHDL | Tupper Lake, N. Y. 
WHEB | Portsmouth, N. H. 
| T-Newington 
WHEC | Rochester, N. Y.... 
WHEF Kosciusko, Miss... . 
WHET | Troy, Ala.. 
WHFC | Cicero, Ill. ian 
wHis Bluefield, W. Va. 
WHK Cleveland, Ohio. . 
T-Seven Hilis 
1933 











| | Wave- 
Power Freq.) jength 
(watts) | (Kke.) | (meters) 
100 1070 280.4 
50kw 660, 455 
250 780) 385 
750 570) 526 
Ikw 1290 232.6 
100 1210, 247.9 
100 1310) 229 
100 1210; 247.9 
100 1420; 211.3 
ikw 590) 509 
ikw 830) 361 
500 1350) 222.2 
100 1420, 211.3 
50 1420, 211.3 
100 1420) 211.3 
50kw 870 345 
lkw 1040, 288.5 
500 1300, 230.8 
lkw 760) 395 
wO 1310) 229 
HOkw 800) 375 
Jkw 1300) 230.8 
100 1200, 250 
100 1210) 247.9 
100 1200 250 
100 1200) 250 
100 1310, 229 
lkw 1360) 220.6 
1 .kw-LS 
Ikw 1230, 243.9 
500 1270| 236.9 
100 1310) 229 
100 1500) 200 
500 =| :1430, 209.8 
500 «| «560) 536 
lkw 940 319 
250 =| «620, 45% 
600) 500 
100 1310) 229 
500 1450, 206.9 
Ikw-LS 
100 1210) 247.9 
500 630) 476 
250 880, 341 
100 1210| 247.9 
250 1250) 240 
500 = | 1360) 220.6 
100 1310) 229 
100 1370) 219 
| 100 | 1370) 219 
| 25kw | (720 417 
50 | 1210) 247.9 
| lkw 550) 545 
| 250 890) 337 
| 50kw 790| 380 
| 
ikw | 940) 319 
250 1120, 267.9 
5kw 1150} 260.9 
| C.P. 25kw 
25kw 820) 366 
| 
100 | 1310) 229 
500 1300) 230.8 
500 860) 349 
| 
10 | 1200! 250 
100 1370) 219 
100 1210) 247.9 
500 1410) 212.8 
100 | 1370) 219 
100 | 1210) 247.9 
| 100 1200; 250 
..| 100 | 1370) 219 
| Ikw | 830) 361 
| 400 | 1420) 211.3 
250 740) 405 
500 | 1440) 208.3 
100 =| :1500) 200 
100 | 1210) 247.9 
100 1420) 211.3 
250 1410) 212.8 
ikw 1390; 215.8 
| 2'okw-Ls | 





WKAQ 
WKAR 
WKBB 


wksc 
WKBF 


wkKBH 
WwkKBI 
WKBN 
WKBV 
wkKew 


WKBZ 
WKEU 
WKFI 
wkjc 
wkoK 
WwkKRC 
wKy 
WwKzZzO 
wLac 
WLAP 
wte 


wiec 
wer 
weer 


wieBw 


wtez 
wici 
WLEU 
WLEY 
Wut 
WLOE 


WLVA 
wiw 


| 
Location 





| New York, N. Y......| 


| Ottumwa, Lowa 


| Topeka 


Jersey City, N. J. 
Harrisburg, Pa. 
T-Lemoyne 


Madison, Wis.. 
Glenside, Pa. 
T-Elkins Park 
Jackson, Mich. 
Poynette, Wis. 
Kans. 
Utiea, N. Y. 
Bridgeport, Conn. 
Sr ag 
St. Louis, Mo. 
I omy il! . 
Wilmi sington, Del. 
T-Edge Moor 
Gary, Ind 
New York, N. Y. 
T-Carlstadt, N. J. 
Miami, Fla. . 
T-Miami Beach | 
Philadelphia, Pa 
Columbia, 8. C 
Milwaukee, Wi 
Johnstown, Pa, 
Norfolk, Nebr. 
Providence, R. | 
Pittsburgh, P 
T-No. Fayette, 
Jacksonville, Fila 
Cleveland, Obio 
La Salle, Il 
Red Bank, N. J 
Detroit, Mich. . 
T-Highland Park | 
Decatur, Ill. 
| 


I'wp. 


New Orleans, La. 
C.P. Baton Rouge 
New Orleans, La 
Gadsden, Ala . | 
Jackson, Miss | 
Hagerstown, Md 
Tupelo, Miss 
Mooseheart, Ill. 
Ironwood, Mich. 
Detroit, Mich 
T-Sylvan Lake Village 
Alexandria, Va 
glethorpe Univ., 
T-Atlanta | 
Akron, Ohio er 
New York, N. Y.... | 
T-Bound Brook, N. J 
San Juan, P. R.......} 
E. Lansing, Mich..... | 
Joliet, Til... | 
C.P. E. Dubuque 
Birmingham, Ala. 
Indianapolis, Ind. | 
T-Nr. Indianapolis 

La Crosse, Wis. 

Cicero, ill. 
Youngstown, Ohio... 
Connersville, Ind... . 
Buffalc, N. Y. 
T-Amherst Twp. | 
Ludington, Mich..... .| 
La Grange, Ga....... 
Greenville, Miss. . . 
Lancaster, Pa...... ‘ 
Lewisburg, Pa... .. 
Cincinnati, Ohio 
Oklahoma City, Okla 
Kalamazoo, Mich 
Nashville, Tenn... .. 
Louisville, Ky. 
Minneapolis, Minn.. 
T-St. Paul 
Muncie, Ind. 
Kansas City, 
Stevens Point, 
T-Nr. Ellis 
Erie, Pa 
T-Summit Township 
Bangor, Me 





Kans. 
Wis 


| Ithaca, N. Y. : 
Erie, Pa. nes 

| Lexington, Mass...... 
Philadelphia, Pa... .. 


| Chicago, Il 


Boston, Mass. 
T-Chelsea 


| T-Downers Grove 
| Lynchburg, Va. 


Cincinnati, Ohio 


| T-Mason 














| Wave- 
Power (|Freq.| length 
(watts) ke.) | (meters) 
250 | 1010) 297 
250 | 1450 206.9 
500 | 1430 209.8 
Ikw-LS 
100 1310} 229 
500 1280) 234.4 
25 930) 323 
| | 
100 1370} 219 
100 | 1210 247.9 
lkw 580) 517 
100 =| 1200) 250 
250 600) 500 
500-LS | | 
100 1200) 250 
250 g99) 337 
100 | 1420) “11.3 
| | 
lkw | 560) 536 
500 | 1180) 254.2 
ikw | 1300) 230.8 
i ' 
500 | 610) 492 
500 =| 1010) 297 
250 | 1120) 267.9 
100 | 1310) 229 
Ikw | 1060) 253 
250 =| 890) 337 
Ikw 1290} 232.6 
2! .kw-LS | | 
| tkw | 900] 333 
500 610) 492 
100 1200} 250 
100 1210) 247.9 
50 1370) 219 
| 
100 1200) 250 
100 1420) 211.3 
100 1200) 250 
100 =| 1210) 247.9 
ikw 127 236.2 
100 1210) 247.9 
500 990} 303 
120kw 1130) 265.5 
100 1420) 211.3 
l0kw | 750) 400 
X2N|X 
10kw 1460} 205.5 
100 1370} 219 
100 1210] 247.9 
50kw 760) 395 
tkw | 1240] 241.9 
Ikw 1040| 288.5 
100 1310} 229 
C.P. 1500 | 
100 1310} 229 
500 - 214.3 
tkw | 1380) 217.4 
100 |: 1420) 211.3 
500 570) 526 
100 | 1500] 200 
5kw 1480} 202.7 
100 1500) 200 
100 1500} 200 
100 1210) 247.9 
100 1200) 200 
100 | 1210) 247.9 
500 550) 545 
ikw 900) 333 
Ikw 590) 509 
Skw | 1470] 204.1 
100 | 1200) 250 
Ikw | 1250) 240 
| 
50 1310) 229 
100 1420) 211.3 
2! okw | 900) 333 
| 
500 } 1260) 238.1 
Ikw-LS | 
500 =| = 620) 484 
50 | 1210) 247.9 
100 | 1420) 211.3 
100 | 1370) 219 
500 =| «(«560) 536 
100 | 1500) 200 
250-LS 
50kw 870) 345 
100 1370) 219 
50kw 700| 429 
\ | 
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Location r Location Power Location 
(ke.) | (meters) (watts) 





New York, N. Y 5kw 1100) 272.7 Bristol, Tenn 100 500| 2 Cincinnati, Ohio...... 1330| 225.4 
T-Kearny, N. J. Kansas City, Mo..... lkw : 30. T-Mason 
(See WSYR-WMAC) Newark, N. J......... 5kw 7 Grove City, Pa. 1310} 229 
Washington, D.C..... 250 630) 476 T-Kearny C.P. 50kw Allentown, Pa. 1440) 208 : 
Chicago, Ill 5kw 670) 448 Worcester, Mass. 100 2 Fall River, Mass...... 25 1450) 2 
T-Addison T-Auburn Huntington, W. Va.... 580) 517 
Springfield, Mass... .. 100 1420} 211.2 |. rere lkw ‘ ae 740 
Macon, Ga. 500 1180} 254. T-W. Manchester Chicago, Il 1210) 247 
Detroit, Mich........ 100 |, 1420) 211.; Jefferson City, Mo... . 500 is South Bend, Ind...... 1230) 2 
Peoria, Ill. 500 1440} 208: New York, N. Y. 30) 265. Columbus, Ohio 1210) 2 
T-Peoria Heights lkw-LS T-Secaucus, N. J. Montgomery, Ala..... 1410) 2 
(See WIOD-W MBF) Omaha, Nebr. 90| 506 Springfield, Tenn 1210) 247 
Richmond, Va i00 1210) 247.9 Ft. Wayne, Ind.. 30} 258. Winston-Salem, N. C.. 1310} 22 
Joplin, Mo. 100 1420) 211.: Padueah, Ky......... 20) 211. Nashville, Tenn 650 
Chicago, Ill.... .... 5kw 1080| 277.8 (See WQAO-WPAP) T-Franklin | 
T-Addison New Orleans, la 1320) 227. 

100 1310} 22¢ New York, N. Y. 570) 5: Dayton, Ohio 1380} 217 ALI 
100 1500} T-Flushing Gastonia, N. C 1210) 2 
100 1370} 216 Philadelphia, Pa. 1500) : Spartanburg, S. C..... 1420) 2 
500 780) 382 Hattiesburg, Miss..... 1370) 216 Toledo, Ohio 1340) 2 
T-Bartlett lkw-LS Atlantic City, N. J.... Kc 1100) 272. Iowa City, lowa . 880; : 
New York, N.Y......] 500 | 570) 52 Petersburg, Va 1200| 250 (See WFLA-WSUN) | T 
T-Flushing T-Ettrick Q v. 1370} 2 tre 
Florence, Ala. 100 1420) 211. Providence, R. I...... 1210) 247. and, V ro , lit 
Brooklyn, N. Y 100 1500) 2 T-Providence Syracuse, N. 70) 5 = 
Fairmont, W. Va..... 250 890) 3% Raleigh, N. C........ 680 | wi 
Lapeer, Mich 100 1500) 2 Miami, Fla 560| 536 Quincey, Ill 1440} 208.; equip 
New York, N. Y. 250 1350] 222.2 Scranton, Pa “ 880) 341 Worcester, Mass......| 5 3 580) 5 ordin 
Waterloo, lowa 500 600] § New York, N. Y 1010) 297 Cleveland, Ohio 50k 1070) 2 :. 

Ikw | 1230) 243.4 T-Clifiside, N. J. T-Brecksville Village requi 
} Vicksburg, Miss 1360} 220. Eau Claire, Wis 1330} 225.6 ingly 
Norman, Okla........ 500 1010) 297 St. s, Vt. 1370| 219 T-Twp. of Washington} Sou 
Yankton, 8. D.. _— 570) 526 Thomasville, Ga. 1210) 247. ae 780} 385 
Binghamton, N. ¥.. 100 1500} 2 Williamsport, Pa...... 1370) 219 College Station, Tex. . 1120) 267 aging 
New Bedford, Mass... 100 1310} 22¢ Wilmington, N. C 1370| 219 Springfield, Ill 1210) 247.4 ing t] 
T-Fairhaven 250-LS Reading, Pa 1310) 229 Cumberland, Md. 1420) 2 rule, 
Silverhaven, Pa 100 1200) 250 Philadelphia, Pa 25 1020) 294.1 Philadelphia, Pa 1310) 22 . 
Memphis, Tenn....... § 1430] 209 Columbus, Ga. 1200) 250 Athens, Ga. 1450) 206.¢ diffict 
Carbondale, Pa 1200) 250 p, Va b 1410) 212.8 Hartford, Conn. 50kw 1060) 283 For 
Springfield, Vt........ 2 1260) 238. Washington, D.C..... 950) 316 T-Avon phone 
Saranac Lake, N. Y... § 1290} 232.6 Augusta, Me 1370} 219 Jackson, Tenn, 100 1310} 22 ane 
Knoxville, Tenn 2kw-LS 560) 536 Augusta, Ga 1500) 200 Milwaukee, Wis lkw 620 instal 
New York, N. Y...... 5 810) 370 Memphis, Tenn g 600! 500 T-Waukesha 2)okw-LS | curre 
San Antonio, Tex... . 50k 1190} 252. T-Whitehaven -LS | Trenton, N. J........ 1280) 2: place: 
T-Selma | " | Lawrence, Kans cw 1220) 245.{ Savannah, Ga. 1260} 23 I 
Charleston, W. Va.... 25 580) 517 T-Tonganoxie ! | Elkhart, Ind.... sin 1310| 2 n 
Mitchellville, lowa....| 50k 1000) 300 Minneapolis, Minn... 1250) 240 Hammond, Ind....... 1200} 25 carbo 

T-Fridley | Detroit, Mich......... k 920) : put t 

Jamestown, N. Y..... 50 1210) 247 Racine, Wis. 1370} 219 New Orleans, La 850) 353 tons { 
Paterson, N. J........ Ikw | 1250) 240 New York, N.Y......| 2! 1010} 297 T-Kenner —_ 
Mobile, Ala 500 1410} 212.8 T-Coytesville, N. J. | Asheville, N. C. 570) 52 poten 
T-SpringhillJ Knoxvile, Tenn 1310} 229 Woodside, N. J 1500} : stant] 
Ames, Iowa.......... 5kw 640) 469 rere ; 1280} 234.4 Pittsburgh, Pa 1500} 2 of th 
500 1440} 208 | Gainesville, Fla....... § 830) 361 T-Wilkinsburg 250-LS . 
Washington, D.C..... 100 1310) 229 | Richmond, Va........ 5 | 1110] 270.3 Wheeling, W. Va 1160) 258.6 grain: 
Manitowoc, Wis...... 100 1 210) 247.9 | T-Mechaniesville | Detroit, Mich... . ; k 1240) 241.9 polisk 
Grand Rapids, Mich. .| 500 1270) 236.2 } | | 















































the h 


POLICE STATIONS (Alphabetically by Letters) | crop 


diaph 
gathe 
Location Freq. Call Location Freq Call Location Call \Freq. sensit 
(ke.)} Letters (ke.)} Letters | (ke.)} Letters somet 











Des Moines, Iowa 1534] KGZt | Wichita Falls, Tex......... 1712] weDH | Richmond, Ind | 2442] WPES | Saginaw, Mich.. 2442 phone 
Pasadena, Calif............| 1712] KGZs Phoenix, Ariz. 2430] WPDI Columbus, Ohio 2430] WPET Lexington, Mass. SEaRR me The 
Cedar Rapids, lowa 2470] KGZL Shreveport, La. 1712] weeps 3 5 Serre wPrEew Northampton, Mass... upon 
Seattle, Wash..............| 2414] KGZM | JE! Paso, Tex..............| 2414] WPDK Milwaukee, Wis............ WPEY Chattanooga, Tenn. 
Minneapolis, Minn.........| 2416] KGZN Tacoma, Wash. ceeess| 24147 WRPDL Lansing, Mich WPEZ Framingham, Mass 
St. Louis, Mo..............] 1712] KGZO Santa Barbara, C alif. ......| 2414) WROM Dayton, Ohio WPFA 
San Francisco, Calif........| 2470] KGZP Coffeyville, Kans....... WPDN ! N. werc Muskegon, Mich. 
Kansas City, Mo...........| 2422] KGZQ | Waco, Tex................| 17129) wepo | : , Ohi wero | Highland Park, Ill 
Vallejo, Calif. ene 2422] KGZR Salem, Ore.. euke : 2442] WPDP Philadelphia, Pa WPFE /| Reading, Pa............... 2 
Oklahoma City, Okla. . 2450] KGZS McAlester, Okla....... j WPDR Rochester, N. Y. WPFF Toms River, N. J 

Omaha, Neb.. -.ee+.| 2470] KIDA Seattle, Wash ‘ 574] WPDS St. Paul, Minn. wPeFrc Jacksonville, Fis... 
Beaumont, Tex... See Berkeley, Calif......... 22] wPDT Kokomo, Ind 70] WPFH Baltimore, Md. 

Sioux City, Ia. 2470] KVP ee 712] wepu’ | Pittsburgh, Pa wert | Columbus, Ga 

Los Angeles, Calif..........| 1712] WBA Hi: — Pa.............| 257) weov] | Charlotte, N.C WPFS (| Hammond, Ind. 

San Jose, Calif.............| 2470] WBR wee’ 57] WRPDW | Washington, D.C werk 

Davenport, lowa........ .| 2470) WOK Belle Isls ak ae at weox Detroit, Mich WPFL 

a ..| 2450] WOx Wyoming, Pa..............| 257] WRDY Atlanta, Ga... wPerFMm 

Portland, Ore..............| 2442] WEY Boston, Mass.............. weoz Fort Wayne, Ind... 2 WPFN Fairhaven, Mass........... 
Honolulu, T. H............] 2450] WKOT, | Detroit, Mich............ 574] WPEA Syracuse, N. 2458] WPFO Knoxville, Tenn 

Fort Worth, Tex...........| 1712] wKoOU Cincinnati, Ohio.......... 712] WPEB Grand Rapids, Mich........| 2442] WPFP Clarksburg, W. Va 
Bakersfield, Calif. ; 2414] WMB Reading, Pa 257] WPEC Memphis, Tenn 2470] WPFQ Swathmore, Pa 

Salt Lake City, Utah. .....| 2470] WmMDZ Indianapolis, Ind...........| 2442] WRED Arlington, Mass. 1712] WPFR Johnson City, Tenn... .. 
Denver, Colo..............| 2442] WMS Buffalo, N. Y. .. s+} 2422] WREE Brooklyn, N. Y 2450] WPFS Asheville, N. C 

Shreveport, La.............| 1574] WMO Highland Park, Mich.......] 2 WPEF New York, N. Y 2450] WPFT | Lakeland, Fla. 

Wichita, Kans............. 2450) WMP, Framingham, Mass.........| 1574] WPEG New York, N. Y 2450] WPFU Portland, Me. 

Fresno, Calif. 2414] WNDA Miami, Fla................| 2442] WREM Somerville, Mass. 1712] werv Pawtucket, R.I.......... 
Houston, Tex.............. 1712] WPDA Tulare, Calif. 2 WPE! E. Providence, R. 1......... 1712] weFw Mt. Pleasant, N. Y. 
Topeka, Kans 2442] WPDB Chicago, Ill 712] WPES Brookline, Mass. 1712] WPFX Palm*Beach, ear 
San Diego, Calif 2430] WPDC | a 712] WREK New Orleans, La. 2422] WPFY rr 
San Antonio, Tex.......... 2506] WPDD Chicago, Ill. ‘cammacedcen 2] WPEL W. Bridgewater, Mass 1574] WRDH Cleveland, Ohio.......... 
Chanute, Kans............ 2450] WPDE Louisville, Ky.. 2442] WPEM Woonsocket, R. I. 2470] WRDQ Toledo, Ohio 

Des Moines, Ia 2470] WPDF | Flint, Mich. 2442] WPEP Arlington, Mass............| 1712] WRDOR Grosse Point Village, Mich 
Klamath Falls, Ore. 2442] WPDG Youngstown, ‘Ohio : 2 WPEQ Baton Rouge, La...........| 1574] WROS East Lansing, Mich. 
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THE MAINTENANCE oF 


CARBON MICROPHONES 


Even the best of carbon microphones has a very definite 


ALBERT R. KAHN 


T WAS not so very long ago that microphones were 
treated, quite respectfully and were viewed with not a 
little mystery even by those who used them. However, 
with the increasing use and demand for public address 
equipment the microphone has come to be considered as an 
ordinary piece of equipment, and handled as such, and the 
requirements of microphone service have become increas- 
ingly severe. 

Sound trucks, with their jar and vibration cause premature 
aging. Wobbly speakers’ platforms do their part in further- 
ing the microphone repair industry. And the old, iron-clad 
rule, “never move a microphone with the current applied” is 
dificult to impress upon public speakers and performers, 

Fortunately, for the sound engineer, the life of a micro- 
phone can be renewed by the replacement of grains, in most 
instances. If the instrument has had long periods of high 
current or been subjected to extremely hard usage, the re- 
placement of buttons and diaphragm is necessary. 

In use, the button current is applied to a double-button 
carbon microphone through a center-tapped microphone in- 
put transformer primary. The current flows from the but- 
tons through the grains to the diaphragm which is at ground 
potential. While operating, the grains are moving con- 
stantly, being actuated by the diaphragm or by the shaking 
of the microphone, itself. This movement of the carbon 
grains causes a microscopic are which will, in time, burn the 
polish from the surface. The greater the movement and 
the higher the current, the faster the wear. Unless the mi- 
crophone has been used at high values of button current, the 
diaphragm and buttons will not burn in this manner but will 
gather a film of corrosion. All of this tends to reduce the 
sensitivity and output and increases the noise level. It is 
sometimes difficult to get sufficient current through the micro- 
phone and to get the buttons to “balance.” 

The method of replacing the grains depends, somewhat, 
upon the design of the instrument. Figure 1 illustrates the 





and limited life, especially when subjected to the rough 
handling usually encountered in broadcasting and sound 
work. Mr. Kahn describes the best rejuvenating methods. 





conventional method of constructon. 
in place by a front and back bridge, A and B, both of which 
are removed by taking out the screws holding them to the 


The buttons are held 


frame. The old carbon is then discarded. Taking extreme 
care not to injure the felt carbon-retaining rings, C and D, 
clean the buttons well with carbon tetrachloride, ether or 
chemically-pure alcohol. Use cotton or a soft cloth for this 
operation to insure freedom from scratching the surfaces. 
In the event that the felts are injured, new ones may be cut 
from a cheap grade of cotton batting if care is taken to get 
the same thickness as the original. 

The diaphragm, E, next gets attention, and is cleaned in 
the same manner as the buttons. Care must be taken not to 
rub through the gold coating in some makes of diaphragms. 

If the buttons are burned or have lost their polish beyond 
use, it is good policy to replace them with new ones. When 
doing this, maintain the original distance between the button 
face and the diaphragm, as this has a very definite bearing 
on the sensitivity and quality. The retaining felt should 
have no real pressure on the diaphragm but should just touch 
it firmly enough to prevent the grains from dropping out. 

If an examination discloses that the diaphragm is burned, 
dented or otherwise in bad condition, this too, should be 
replaced. As shown in Fig. 1, the outer edge of the dia- 
phragm is clamped by the frame. Stretching-ring G exerts 
a pressure on it and holds it in a stretched position. The 
degree of stretch depends upon the diaphragm material used. 
Steel, which is used in some of the lower-priced instruments 
needs little as the weight of this material helps to damp the 
movement. Duralumin needs more stretching because of 
the lightness and is in the order of three-quarters of its 
elastic limit. In other words, a diaphragm can be over- 
stretched and cause a reduction of the sensitivity, especially 
on the lower register. For one not having access to equip- 


(Continued on page 305) 
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The method of measuring carbon grains. 
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A cross-section of a two-button microphone, detailing the important parts. 
diaphragm, E, is suspended between carbon cups H and I. 





Note that the 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 





OPERATING NOTES  . 


R. L. DOUGHERTY 











ELIMINATING 
AUTO-RADIO NOISES 


ITH the lower pricing of 

automobile radio sets, and 

the fact that conditions are 

getting more prosperous 
throughout the country, the sale and 
installation of these units is taking a 
big jump. This is everywhere evident 
in the number of queries concerning this 
work, and the amount of noise elimina- 
tion that the writer has been called 
upon to do. As this type of work is 
not new to me, but is to the majority 
of radio men, this article is addressed 
to those who “would like to know” but 
cannot find out. 

The first time that the average radio 
Service Man or technician attempts to 
install an automobile radio set it is a 
case of “imagine my embarrassment” 
when, after the set has been nicely and 








PRIZE WINNING 
ARTICLE a car. Go over the set thoroughly. If 


To Mr. R. L. Dougherty of 
Neptune, N. J., goes the honor 
of winning the first prize of 
$15.00 in the $50.00 prize con- 
test held recently by Federated 
Purchaser, Inc. 
rangement with this company, 
we are please to be able to pub- 
lish this article in its entirety. 
(For further information on the 
elimination of noise in automo- 
tive radio receivers, reaaers are 
referred to past issues of 
RADIO-CRAFT, and to the very 
complete book, “Automobile 
Radio and Servicing,” by Louis 
Martin.—Technical Editor) 


By special ar- 


balanced. This is really important. 
Never under any consideration take a 
new set out of a carton and slap it into 


if it is a superheterodyne of the latest 
make with everything in one case, this 
simply means connecting a _ suitable 
storage battery, connecting the remot: 
controls, and tuning the set. Do not 
attempt to balance the set on an outside 
or regulation set acrial. If the set is to 
be installed in a garage or place that is 
fairly well shielded, connect the antenna 
that you are going to use, and supple- 
ment it by laying on top of the antenna 
a length of insulated wire about thirty 
to fifty feet long to increase the pickup 
to normal. If the shop is to specialize 
in installation, it would be a good idea 
to use two plate antennas spaced about 
¥%,-in. apart, one being connected to a 
regulation aerial, and the other to the 
set proper. A ground is not necessary 
and in the shop is not used. Balance 














firmly placed, the nice new suppressors 
installed, condensers wired into circuit, 


the set accurately by means of a cali- 
brated oscillator after the fashion of a 





and possibly an under-car aerial con- 
nected that, the motor being turned on, 
there is a faint sound of music subdued 
in a “foreground” of ignition static! If 
he is the average Service Man, he has 
doubtless been queried countless hun- 
dreds of times about removing static— 
and here he is, after swearing that it is 
not possible, with the prettiest bunch 
of localized static in the world to re- 
move. Oh well, that’s what he gets for 














house radio set, and note the noise level 
, SOLDER of the particular set. It is the habit of 
BUILD-UP” mat 
e. a majority of the newer sets that ar: 
; being built in one unit (with a vibrator- 
type “B” eliminator) to be very “buzzy” 
sometimes when first hooked up. If 
the set seems to be exceptionally noisy 
in this respect, change it. Otherwise, if 
there is just a slightly noticeable buzz 
it will wear off after breaking-in of the 
eliminator contact points. 











being a “radio master mind.” 

Then there is also the fact that the 
newer sets are so greatly advertised as 
being “Installed in less than three- 
quarters of an hour—even by a novice.” Blah, and more 
blah! It generally takes more than two to three hours of 
continuous and steady work before the job is fully completed. 
If you don’t believe that, here is a positive shop record of 
a professional “auto-radio” man over a period of a week. 

Seventeen cars, thirteen of which were current models, 
one was one year old, a second two years old, and two more 
were three years old but of a make which “doesn’t get old 
with the years.” In these seventeen cars four different 
makes of radio sets were installed—Philco, RCA, Motorola 
and Atwater Kent. From actual shop time records with 
every minute of actual work accounted for (no time off for 
smokes or going next door to get additional parts) the aver- 
age time for the seventeen sets was three hours and fifty 
minutes! Furthermore, as a check, fully three-quarters of 
that time was marked down to noise elimination. Also, take 
into consideration the fact that as a specialist, all the 
necessary equipment, wrenches, shielding and all tools neces- 
sary to a neat, speedy and efficient installation were right at 
hand. 

Routine Procedure 

In all cases a set routine should be followed. First and 

foremost the set should be placed on a bench, hooked up and 
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Fig. 1 With car sets using the “dynamotor” 
Details of car radio service. 


for furnishing the high “B” there should 
be no ripple at all and the sound of th« 
motor itself should be just barely noticeable when you stand 
about two feet from the unit. If there is any ripple at all in 
the speaker when the set is tuned to the frequency of a local 
station—replace the unit. 


Installing the Set 

Select the location for the set, watching that you have 
plenty of room on all sides, and making sure that the remote 
cable from the steering column will reach to where you are 
going to place the set. After the actual installation of the 
set, control, eliminators or batteries and before the antenna 
of the set is connected, put on the suppressors, distributor 
and generator cutout condensers, and with the battery con- 
nected, turn on the set to allow it to warm up. Coil the 
antenna lead from the set around on itself to neutralize 
outside pickup and turn on the motor. Nothing will be 
heard as far as a signal goes but plenty of noise will be 
heard. 

Have a couple of spare condensers handy. One equipped 
with test prods as shown in Fig. 1 is a very handy tool. If 
the noise sounds excessive, this shows that there is a great 
amount of ignition noise getting into the circuit through 

(Continued on page 308) 
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READERS’ DEPARTMENT 


A department in which the reader may convey his thoughts to other readers. Included 
in this department are letters, kinks, short cuts, and experiments. Send in your ideas. 





BRINGING THE MOUNTAIN TO 
MOHAMMED—1933 VERSION 


Editor, Rapio-Crarr: 

In this day and age one has really 
to clarion his services in order to reach 
the consumer. This business of putting 
out a “shingle” and then waiting for 
business to overwhelm you is a thing of 
the past. One very good way to put a 
few extra dollars in your pockets is to 
fill up the service car with your com- 
plete equipment and start out “house- 
to-house.” 

This scheme has a number of advan- 
tages. One is that the job is done at 
the house and there is no more bother 
with sets around the shop. Of course, 
there will be a few which will have to 
be taken out. In the summer time or 
in warm climates all jobs can be done 
in the car, if you have a large truck 
with a regular service-panel layout. 
Another advantage is that you can get 
the business of the customer (and there 
are lots of them) who does not want 
the set taken away. 

Some idea of the equipment required 
for this method of radio service can be 
had from the following list: 

One service truck or car, set analyzer 
and oscillator; a large assortment of 
parts, such as, power transformers, filter 
and smaller condensers, resistors, vol- 
ume controls, etc.; a complete set of 
tools; dynamic and magnetic speakers; a 
complete set of tubes; a small rug to 
spread on the floor. 

I think the Service Mar. will find this 
idea will net him a little extra money 
and will be well worth his time. 

CLARENCE E. SwINnkK 
421 So. Illinois Ave. 
Villa Park, Ill. 

(Mr. Swink believes that the way to 

find out whether “prosperity” is around 
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Fig. 2 
A capacity bridge for condenser measurements. 


the corner is to hop into a service truck, 
buzz around the corner, and find out. 
This is a good tip for the fellow with 
enough ambition left to try it.—Zditor.) 


A RURAL COMMENT 


Editor, Rapio-CrarT: 

After all, I see that there are a few 
Service Men left in the country dis- 
tricts. I was beginning to think there 
was A.C. or D.C. power everywhere ex- 
cept here, as all of the radio publica- 
tions have just about quit publishing 
helps for those who have to stick to 
battery-operated sets. If it were not 
for Rapio-Crart and SHorrT WAVE Crart, 
we would be “out,” sure enough. They 
are the two best radio magazines on the 
market today—I never miss a copy of 
either. 

Mr. Robert Rogers in his letter in the 
July, 1933, issue of Rapio-Crarr ex- 
pressed my feelings exactly. 

Thanks to Mr. Ray L. Wonderly, also, 
for his suggestion about changing model 
67 Atwater Kent to use 2 V. tubes. I 
ran up with this problem today and 
expect to try his suggestion. 

June Rapio-Crart is worth many times 
a year’s subscription price to the Ser- 





vice Man who is working with auto- 
mobile “radios.” 
ALVA H. Clark 
Linden, N. C. 


A SMALL LIGHT FOR BIG JOBS 


The peep-hole light shown in Fig. 1, 
is extremely valuable for searching out 
small parts of equipment to be repaired 
or inspected. It enables the repairman 
to thoroughly inspect the bearings, oil 
rings and small parts of motors and 
other equipment without disassembling. 

Installed at the East, Pittsburgh works 
of the Westinghouse Electric and Manu- 
facturing Company, this inexpensive 
miniature spot light was constructed 
from an ordinary fountain pen type 
flashlight. It is attached to a flexible 
cord and arm in a convenient position 
over the bench and is energized with 
a small transformer mounted on the 
wall. As the ordinary extension light 
is rather cumbersome and cannot be 
used for getting into the interior parts 
of small apparatus this trouble light 
has proven itself to be a time saver and 
a valuable addition to the inspection 
bench. When rot in use the light may 
be placed in the receptacle at the end 
of the arm and swung aside until 
needed. 








MEASURING SMALL CAPACITIES 


Very often I have needed some means 
of measuring the capacity of a con- 
denser. However, the usual arrange- 
ments require expensive apparatus that 
I do not possess. Therefore, I evolved 
the circuit shown in Fig. 2. 

The tube and A.F. transformer form 
an oscillating circuit. The resistors R1 
and R2 are the two parts of an ordinary 
wire-wound potentiometer. Cl is a 

(Continued on page 315 














Fig. 1 
A light that is handy for the service bench. 
An A.C. transformer supplies the spot-light 
current. 
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Fig. 3 
Constructional details for making a “fly” cutter for drilling socket holes. 
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MAJESTIC CHASSIS MODEL 460 6-TUBE A.C. SUPERHETERODYNE 


(The model 460 chassis is used in receiver models 461 and 463. The chassis incorporates new tube types including the G-2A7-S pentagrid 
converter, G-55-S duodiode-triode, and G-2A5 pentode. Also, an exceptionally selective input circuit, delayed A.V.C., line noise filter.) 


The Majestic model 460 chassis is most 
readily recognized by the modernistic de- 
signs of the cabinets of models 461 and 465 
receivers in which it is incorporated. The 
improved pre-selector circuit results in very 
high image attenuation and greater stage 
gain, with consequent lowered percentage of 
noise for a given output level, 


Tube voltage characteristics are as fol- 
lows: 
Tube Cath. S.-G. Plate 
Type Volts Volts Volts 
V1 4.2 92 260 
V2 4.2 92 260 
V3 4.2 o2 260 
Vite 25.0 65 
V5 15.0 260 245 


’ 
*Modulator figures are tabulated; oscilla- 


tor S.-G, volts, 0. and plate volts, 92. 
**Actual triode plate voltage. This read- 
ing will be much lower if a low-resistance 


voltmeter is used, due to the drop across 
R3. The rectified filament-to-ground poten- 
tial is 340 V., D.C.; line voltage, 115 V.; 
volume control in maximum position. 

When aligning the receiver’ circuits, 
manual volume control Rl must be in the 
maximum volume position. Supply a 175 
ke, signal to the grid of V2 and adjust the 


trimming condensers in shunt to the LF. 
transformers for maximum output, Finally, 
set the S-gang condenser to the minimum- 


capacity position and supply a 1,730 ke. 
signal to the input of the receiver and align 
the trimming condensers for maximum out- 
put. <After the receiver has been aligned, 
microvolts or 


the sensitivity should be 10 








less for an output signal of 100 milliwatts 
at 30% modulation, 

Three colored dots on a mica condenser 
indicates its capacity and the two colored 
dots, its D.C, working voltage. The colors 
have been assigned as follows: 0, black; 1, 
brown; 2, red; 3, orange; 4, yellow; 5, 
green; 6, blue; 7, purple; 8, gray; 9, white, 

On condensers having three dots on one 
side and two on the other, the designations 
are to be read with the capacity rating (4 
dots) at the bottom, while on condensers 
having all five dots on one side, the desizna- 
tions are to be read with the capacity rat- 
ing at the top. 

Referring to this code, the first color in- 
dicates the first digit of the capacity ex- 
pressed in mmf. The second color indicates 
the second digit of the capacity, also ex- 
pressed in mmf. The third color indicates 
the number of ciphers following the second 


digit of the capacity. The following ex- 
amples are given: red, green and brown 


dots, 250 mmf.; brown, black and red dots, 


1.000 mmf. Again referring to the code, 
the first colored dot indicates multiples of 


100 V. and the second one indicates multi- 
ples of 10 V. Examples: orange and green 
dots, 550 V., blue and black dots, 600 V. 

We wish to call the attention of Service 
Men to a forward step taken by Majestic 
toward the development of a chassis-wiring 
color code, Tentative specifications are as 
follows: 

Blue, yellow tracer—high V. from rectifier 

(filter input) ; 

Red—“B” plus ; 

Orange—cathode ; 

White—screen-grid ; 

Blue—filament ; 

Black—tilament and ground; 
Green—grid return; 

LBrown—cathode return ; 

lack, red tracer—control-grid ; 

White, red tracer—control-grid (condenser) ; 
Orange, black tracer—suppressor-grid ; 
Black, yellow tracer—special plate ; 
Blue, red tracer—-special screen ; 
Yellow—all plates ; 

White R.C.—A.V.C. circuits; 

Yellow R.C.—special A.V.C. circuits ; 
Black and red twisted—pilot lamp, 

(For some time to come there will be 
cases where substitutes will be made for the 
purpose of using up inventory. There may 
also be cases which arise where it will be 
impossible to obtain the specific wire when 
needed, in which case a substitute will be 
made. Jn general, howerer, the above code 
will be strictly adhered to.) 


The A.V.C, circuit incorporated in the 


OET t 
osc 
G-2a7-S 


model 460 chassis follows the modern trend 
of having an improved over-load and A.V.C, 
action, but without the customary disad- 
vantages of the more conventional circuits, 
This is accomplished by utilizing one diode 
plate of V4 for A.F, development only, and 
the other for A.V.C, voltage only. It is, 
therefore, possible to design an A.F. circuit 
and an A.V.C, circuit of optimum constants 
without any sacrifice of tone to aid the other 
as has been the case in previous receivers. 
The result of this design is a much greater 
power output for very weak, as well as 
strong, signais and a very constant output 
level over an extremely wide range of sig- 
nal inputs, which effectively overcomes fad- 
ing. The speaker field measures 1,070 ohms, 

The G-2A7-S pentagrid converter tube, V2, 
is used for two definite reasons, First, it 
gives a very flat sensitivity over the band 
covered and, second, it makes it possible to 
control this stage with the A.V.C. voltage, 

The G-2A5 pentode is capable of giving 
a large power output with a relatively small 
input signal voltage. The power handling 
ability of V5 is essentially the same as that 
of the G-59 with pentode connection. 

The letter S as the last letter on Majes- 
tic tube type numbers indicates that the 
tube is spray-shielded, This shield is 
xrounded to the cathode, as shown in the 
schematic 


circuits, 





The new model 461 superheterodyne. 
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Numerous features in the Colonial models 
250, 279, and 300 (illustrated; the case is 
molded bakelite) receivers, make the techni- 
cal data concerning them of exceptional in- 
terest to the Service Man, 

An A.C.-D.C, switch, Sw. 1, controls the 
circuit for best operation under the condi- 
tions of power line voltage plate supply in 
the D.C, position, and the increased voltage 
obtained from a “voltage doubler” circuit 
in the A.C, position. Because the 6A7 tube 
is used as a combination oscillator and first 
detector, and the 6B7 as an A.V.C, and I.F, 
amplifier, the receiver is equivalent to a set 
using seven tubes. The R.F, coils are spe- 
cial, litz-wound units having an exception- 
ally high Q factor and low R. The dial is 
calibrated in ke. The power cord incorpo- 
rates resistor R6,. The reproducer field coil 
also functions as the only choke coil in the 
filter system. Tube operating voltage and 


current characteristics are given below. 
The field coil potential is 70 V, Measure- 


ments were made with a 500 V., high-resist- 
ance meter; line voltage, 118 V., A.C.; set 
detuned, and speaker field “hot.” Care 
should be used when taking readings with 
a set analyzer as the capacity of the cables 
may cause circuits to oscillate, resulting in 
erratic readings, (Usually, touching the 
grid or plate will stop oscillation.) 


Tube C.-G. SG. Plate S8S.-G, Plate 

Type Volts Volts Volts Ma, Ma. 
v1 7* 55 110 0.2 0.4 
v2 —1.5 22 50 04 0.1 
v3 —10* 120 100 5.0 26 
v4 = -- -- a 2 
v5** — _— _ 40 


*Indicates high resistance, 





**Grid No. 1, 5 V.; No. 2, 105V.; Nos, 3 


and 5, 55 V.: No. 4, 1 V. Current figures: 
erid No, 2, 1.3 ma.; Nos, 3 and 5, 1.2 ma. 

The negative voltage drop across R2 and 
RS is applied to the control-grid of V1; the 
negative voltage drop across R3 is applied 
to the control-grid of V2. Residual bias for 
V1 is furnished by R5; and for V2, by R4. 

The A.V.C. action can be rendered inop- 
erative when peaking the I.F. transformers 
by unsoldering one side of C, which is 
mounted across the socket of V2. Trimmers 
C1 to C4 are accessible from the front of 
the chassis, 

Receivers which are rubber stamped 128A 











COLONIAL MODELS 250, 279, AND 300 5-TUBE A.C.-D.C. SUPERHETERODYNES 


(Two chasses, types 128A and 128B, cover these three receivers. The following features are incorporated in both chasses: a voltage- 
doubler rectifier connection; uses types 6A7 and ‘6B7 tubes as oscillator and first-detector, and I.F. and A.V.C., respectively; A.V.C.)} 


on the chassis are wired as shown in the 
indicated circuit below: “B” 
wired as per the other diagram, below. 

All metal parts of the chassis, including 


chasses are 


Sw. 1, are at high potential to ground, 
Therefore, do not ground the chassis; also, 
do not touch the chassis while the power 


cord is plugged into the power outlet. 

The loudspeaker may be removed for re- 
placement by taking off the V2 tube shield 
and removing the three speaker mounting 
screws. te certain that the speaker leads 
color code is followed. Incorrect connection 
of the leads will cause the hum voltage in 
the hum-buck coil to cause an increase in 
the audio hum level instead of cancelling it, 

Referring to the diagram of chassis 128A 
it will be noted that in the A.C. position of 
Sw. 1, the rectifier filament and cathode A2 
differ in voltage by the maximum voltage 
output of the voltage doubler circuit. This 
condition has been corrected in the circuit 
shown for chassis 128B, where the maxt- 
mum potential difference between the fila- 
ment and the maximum-voltage cathode has 
been reduced to the line potential, 

In both circuits, first-section plate A’ and 
condenser (5 are inoperative in the D.C, 
position of switch Sw. 1. However, the sec- 
ond section, B', B*, of rectifier V5 has been 
rewired so that instead of passing the total 
current required by the set (including the 
current for the field coil) with the rectifier 
section in the negative leg of the high-volt- 
age circuit (as shown in the circuit of 
chassis 128A) it is in the positive leg, as 
shown in the circuit of chassis 128B. (In- 
stantaneous polarities of the power line are 
shown in parentheses.) 
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THE BEGINNER’S “UNIT CHASSIS” 
CRYSTAL AND 2-TUBE RADIO SET 


Previous "Beginner's" articles in RADIO-CRAFT have been 
devoted almost exclusively to the design of 'bread-board" 
radio receivers. In the following article the author dis- 
cusses further the "chassis-type" design which more closely 


follows standard radio set construction. One more tube has 
been added to the chassis described last month. 


8 ci A RE ERE SENTING 


HASSIS construction is universally used in modern 
radio apparatus for a number of very good reasons. 
In the first place shielding is necessary in any receiver 
with more than one stage of R.F. amplification, especi- 
ally with modern high-gain tubes. This shielding, to be effec- 
tive, must be thick, at least one-sixteenth inch; material of 
this thickness has considerable mechanical strength, hence 
its use as a base on which to mount all the apparatus. 
Furthermore, chassis construction allows of placing units 
which are wired together one over the other and makes 
possible a compact construction while at the same time 
sacrificing nothing electrically, in fact in many cases a 
distinct gain is secured through the use of short, direct leads. 
In other words, chassis construction is lighter, stronger, 
electrically superior, more compact and gives a more work- 
manlike appearance to the job on which it is used. 

In spite of these obvious advantages it is very seldom that 
one finds a beginner in radio work using this type of con- 
struction; probably because he has the mistaken idea that 
it is expensive and difficult—mistaken because, while both 
thoughts are true to a certain extent, expense and difficulty 
can both be minimized by proper design such as has been 
employed in laying out the beginner’s chassis described below 
and in last month’s issue. 

Some years ago there was available on the open market 
a unit chassis so constructed that a large number of experi- 
mental circuits could be wired up without changing the me- 
chanical layout. Somewhat the same idea has been followed 
in laying out this series. 

The chassis described last month, for instance, is used 
(with only slight changes in the wiring) again this time 





Fig. A 
The front view of the receiver showing the two 
panels blocked together as a complete unit. The 
beginner's “‘unit chassis’ crystal and 1-tube 
radio set described in the preceding issue of y 
RADIO-CRAFT is the panel shown. at the ex- Fig. B Fig. C 


treme right. 
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with the addition of a second unit practically identical; the 
schematic circuit is Fig. 1. These chasses, and others like 
them, will be used in future layouts for all kinds of circuits. 
Expense, therefore, due to the fact that the same material 
is used over and over again, will be very slight. 

As for difficulty, that is largely a matter of getting used 
to the idea of working metals and of getting the “feel” of 
handling them. Most of us have worked with wood a great 
deal, we had manual training in grade school, it is a familiar 

(Continued on page 312) 
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The rear view of the two chasses. 


Fig. 1 
Schematic circuit of the crystal and 2-tube receiver. 





The underside view, disclosing the wiring. 
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The Best NEWS of the Year 


Your Copy | N SS 


Every man connected in 
any way with the boom- 
ing auto-radio business 
will want a copy of this 
book immediately. It is 
devoted exclusively to 
auto-radio service 
“dope,” in complete, 
understandable f orm. 
The OFFICIAL 
AUTO-RADIO SERV- 
ICE MANUAL con- 
tains schematic dia- 
grams, chassis lay- 
outs, mounting in- 
structions, and trou- 
ble-shooting hints on 
all 1933 and many 
older model auto- 
radio receivers. This 
Manual contains a 
“gold-mine” of in- 
formation. 


Over 200 Pages 
Over 500 


Illustrations 
9x12 Inches 


Flexible, Loose- 
Leaf Cover 
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Guder Your Copy 1 i SSS 
GE RNSBACK PUBLIC ATIONS, Inc. RC-11 
You have the opportunity to get your copy of 96-98 Park Place, New York, N. Y. 
the 19883 OFFICIAL AUTO-RADIO SERVICE Enc ose d = will find my remittance of $2.50 for which plea nd 
s oe “ me ne opy of the 1933 OFFICIAL AUTO-RADIO SE RVIC E 
MANUAL from the first printing of which we MANUAL (Send remittance in check or money order. Register 
have copies on hand. The Auto-Radio Service letter if it contains cash or currency. 
Manuals are selling so quickly that already an- 
th i 3 be ised. 
other print order has been authorized We urge cry 
you to get your copy now so that it will not be Name .. 
necessary for you to be without a copy of this 
manual, 
Address - ssenansecases . , 
GERNSBACK PUBLICATIONS, Inc. 
96-98 Park Place New York, N. Y. a State 
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RADIO-CRAFT’S INFORMATION BUREAU 


SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the paper. 


List each question. 


Those questions which are found to represent the greatest general 
interest will be published here, to the extent that space permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 
Replies, magazines, etc., cannot be sent C. 0. D. 


Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question; answers are subject 


interest. 


to subsequent publication, if considered of exceptional general 


Other inquiries must be marked “For Publication.” 





ELEVATOR LEVEL CONTROL 


(221) Mr. Barbier Chase, Miamisburg, 
Onio. 

(Q.) How are photoelectric cells used to 
bring an elevator to a stop exactly at the 
floor level? 

(A) The following information in connec- 
tion with the Westinghouse Electric Elevator 
Company's installation in the RCA _ building 
at Rockefeller Center discloses the system 
used in photoelectric levelling of elevators, 

The arrangement of the mechanism is 
shown in Fig. Q221A, The three respective 
positions which the apparatus may assume 
during the leveling of a car are shown in 
Fig. Q221B, 

A small automobile headlight bulb is 
mounted upon a control panel on the side 
of the car. An “up” controlling photo- 
electric tube is mounted 8 ins. from, and on 
a horizontal line with the light bulb, A 
“down” bulb is mounted in a similar position 
on the opposite side, When the rays of light 
fall upon the “up” tube, the usual amplifier 
circuit is put into operation and the car 
moves upward; when they fall upon the 
“down” tube, the car descends, 

Metal vanes fastened to the walls of the 
shaft, shown in Fig. Q221A and B, control 
the movement of the elevator. They allow 
the light rays to fall upon only one of the 
two light-sensitive tubes as the car slows 
down, and completely intercept the rays 
when the car reaches the correct floor level, 

The photoelectric control does not begin 
to function until the car, slowing down for 
a2 stop, enters the zone of the metal vanes. 
If the car is descending, the upper vane, en- 
countered first, prevents the light rays from 
falling upon the “up” controlling tube. When 
the car, still slowing down, reaches the lower 
vane, the “down” tube is cut off and the car 
immediately stops. The control works in a 
Similar manner in stopping an ascending car. 





“THE NEW ‘TREASURE’ FINDER"— 
CORRECTIONS 


(222) Mr. W. U. Davis, Springdale, Ark. 

(Q.) I have built the “treasure” finder 
described by Mr, E, Franklin Sarver in the 
July, 1933 issue of Rapio-Crarr, but I have 
been unable to get the circuit to oscillate. 
lease advise what may be the trouble. 

(\.) We have received so many hundreds 
of inquiries concerning the metal locator de- 
veloped by Mr. Sarver that we have asked 
him to prepare for the readers of Rapio- 
CraFT a series of comments concerning the 
most likely troubles the constructor may 
encounter in building this sensitive instru- 
ment. ‘The information furnished to us by 
Mr, Sarver is as follows, 

Lack of appreciation, on the part of build- 
ers of the heterodyne metal locator, of the 
precision required in constructing apparatus 
of this nature, is the foremost “fault,” if 
we may call it such, in operation of the 
device, 

The writer has added a midget variable 
condenser to the tuning system of the monitor 
in order to secure smoother action in con- 
trolling the beat note, the monitor tuning 
capacity now consists of a compression-type 
mica condenser of 350 mmf. maximum capa- 
city, plus the midget variable condenser. 

One of the headphones has been removed 
and an impedance of equal value has been 
substituted in the instrument, so that one 
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Fig. Q. 221A 
P. E. cell control of elevators. 
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Fig. Q. 2218 
“Blinders’” control the exciter lamp rays. 


ear of the operator might be left free to hear 
other sounds in the surrounding territory. 

Good results are not obtained if the moni- 
tor beats against the fundamental frequency 
of the floating oscillator. With the instru- 
ment I am using, the monitor beats against 
the sixth harmonie of the floating oscillator, 
this note being much softer and easier to 
listen to; also, a greater frequency change 
is caused by the given change of inductance. 

The chief trouble that the writer experi- 
ences seems to be in a slight drifting of the 
monitor which makes an adjustment necessary 
about every seven minutes; experiments are 
under way to prevent this drift. However, 
the latest “record” achieved by the writer 
with the apparatus described was the loca- 
tion of a gold watch at a distance of about 
40 inches. 
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In order to obtain correct bias in the tube 
circuits, it is essential that four dry cells 
be used in order to obtain a 6 V. filament 
supply. However, some constructors have 
failed to follow the directions which call for 
the use of three, type 6-30 filament ballast 
resistors—result, a complete set of burned 
out tubes, Do not try to eliminate these re- 
sistors by reducing the filament battery volt- 
age through the use of a fewer number of 
cells. 

The metal box should be as solid as pos- 
sible; the writer recommends 3/16-in. alum- 
inum with the edges solidly bonded. In fact, 
it was essential to put ply-wood on the sides 
of the locator illustrated in the article since 
the case of that particular instrument was 
made of copper which sprang slightly and 
caused a change in wavelength as its rela- 
tions to the detector coil varied. The joints 
of the copper can were welded in order to 
make a water tight container, 

Further points of vital interest in the 
construction and operation of the metal lo- 
eator described in the July, 1933 issue of 
Rapio-CraFr are the following: 

(1) Be very careful to do a neat wiring 
job, soldering every joint perfectly and lac- 
ing every wire down tightly in position. 
Use only stranded, rubber-covered hook-up 
wire; be sure the wire is well tinned. Do 
not try to use single-conductor wire, 

(2) Use all the precautions customarily 
used in wiring high-gain superheterodyne 
radio receivers against undesirable radio fre- 
quency coupling. 

(3) You will note a discrepancy in the 
illustrations used in the original story; one 
illustration, Fig, 2, shows the monitor oscil- 
lator coil mounted in the floating oscillator 
shield box; this is not correct as the monitor 
oscillator coil must be mounted in the moni- 
tor shield box together with its tuning con- 
denser and associated parts, as shown in 
Fig. 1. 

(4) The use of brass strips to mount the 
coils L1, L2, as shown, is not a recommended 
practice as the added capacity caused by the 
proximity of the brass to the windings may 
seriously affect the tuning and energy radia- 
tion of the floating oscillator. A _ better 
method is to place a block of wood against 
the end of the cabinet where the coil mounts 
in such a manner that the coil is held about 
2 ins. away from the metal box; and in 
position, by leather straps, 

(5) The copper screen shield around L1, 
L2, is a narrow strip, 1-in. wide, and is placed 
on the outside of the coil form. The instru- 
ment is somewhat more sensitive and has 
more penetrating power without this shield. 
Without the shield, however, the instrument 
is more “tricky” in its operation. The author 
was able to handle the instrument nicely 
without this screen shield after about two 
weeks field practice and made the most suc- 
cessful deep locations without it. 

(6) Several builders have written to the 
author stating that the instrument does not 
oscillate. This may be due to one or more 
reasons. Try reversing the leads on the 
monitor tickler coil L4; this oscillator is 
nothing more than the old familiar regenera- 
tive detector operating at the point of sus- 
tained oscillation. Place a short piece of 
copper wire attached to the plate of V1, 
near a radio set antenna and tune the radio 
set until a beat note is heard from the 
monitor in the radio speaker; if a whistle 
is heard from the radio set, reset the monitor 
tuning condenser and try again. Do this 

(Continued on page 313) 
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(Continued from page 267) 
Mover 665 


If the A.F. circuit is functioning from that e 
point on, the 1,000 cycle note will be heard SELECTIVE ANALYZER 
in the speaker, 

For I.F. amplifier tests the oscillator should 
be set to the correct frequency and the test 
lead connected to the grid of the first-detec- 
tor. In some receivers, due to the nature of 
the A.V.C, circuit, it may be necessary to 
connect a condenser of about .01-mf. between 
the test lead and the grid to prevent shorting | 
of the bias circuit. | 








With the above connection, it may be found 
that the signal cannot be heard or detected 
ae with the cord in the LOW jack. If so, it in- 
dicates that the receiver circuits are badly 
out of alignment and the HIGH jack should 








tube be used until the alignment is sufficiently 
cells good to allow hearing or seeing an indication 
ment of the signal with the line tip in the LOW 
have jack and the R.F. output control set at maxi- 
| for mum. As the various trimmers are brought | 
last to the point of resonance, the R.F, output | 
rned control should be retarded, always using the 
a lowest value of oscillator output that will 
oo give a satisfactory resonance indication. 
: ( 

For R.F. alignment, the line cord should be 
poss connected to the antenna post through a con- 
lum- denser to simulate an antenna. The receiver pd, 
fact, manufacturer’s bulletin should be consulted Mopet 674 
sides as to the correct size of condenser to use; or, Tuse Cuecken 
since in the absence of this information, a 250 
was mmf. unit is suggested for use with standard 
and broadcast receivers and 100 mmf, with auto- | 
rela- radio receivers. The same general procedure | f ' 
ints is followed in making this test that was used M 
r to in making the I.F. test, using always the j _ Mover 666 

minimum possible setting of the R.F, output SOCKET SELECTOR 

the control. 
| le The dial at the lower left-hand side of the 


panel is calibrated in ke, off resonance. In 


— other words, with the selector dial set at | 
n Via ker and" he selectivity dil set at 0, the ENCE WORRIES ARE ENDED 


frequency emitted by the oscillator is exactly 


























ti or : ! 
_ 175 ke. and the selectivity dial set at 0, the 
Do to the left 10 divisions, the frequency will be e e e 
175 minus 10, or 165 ke. In the same way, NEW 4 CF 
rily if the selectivity dial is turned to the right 
iyne —say 5 divisions—the frequency will be 175 
iin. plus, or 180 ke. The same action of the se- e ° * 
¢ lectivity dial obtains at all settings of the Here is new test equipment that will never gather cobwebs because of 
- selector dial. This wnique feature permits obsolescence; never cost you real money in order to keep it up-to-date. 
jos the testing of the receiver for selectivity. The reasons are obvious: 
scil- Many receivers are arranged in such man- The W i 
‘ > e Weston 7 i 
ator ner that it is possible to stagger or distort voltage on Se ee Siete Aanipese a - ry coreg 
itor the selectivity curve very easily in the course - and resistance ranges. Separate Socket Selectors are 
—- a ahah Gals te te 0 eee Ge, provided to accommodate all 4, 5, 6 and 7 prong tubes. You merely 
con- (This is “flat top” resonance, as contrasted attach the proper Socket Selector to the Analyzer, and insert the plug 
dices with “peak” response.—Technical Editor) into the tube socket of the radio set. Then, by plugging into the 
oe This can easily “ie detected, by ae — jacks, voltage, current and resistance may be read in any part 
-F’. , for example, 175 ke. anc nen of the entire networ i °K . 
ided shifting the frequency equal amounts to either 1 " 2 nee ee ae. ee Se Tae 
es aaa ie caine aa une ae ce merely mean a new, inexpensive Socket Selector. 
may as ta lian GE ts Goonanes 6 cae ok The Weston Model 674 Tube Checker is a real tube merchandiser. 
dia- sides of the resonance curve, as noted in the It shows good tubes as “GOOD”, and is beautifully finished in three 
ter output device. In addition, the selectivity distinct tones of brown. Provides for testing all present tubes; and 
inst dial can be used for obtaining some of the has seven spare sockets which can be quickly wired in to test some 
a peg ee oo ny if they are fifty-odd additional tubes when and if offered. All reference to or 
¥- a a, yh 0 ies Seema. knowledge of tube characteristics is avoided. Quick and accurate indi- 
de as cee oes eee a ines cation is obtained by simply following the few concise steps on the 
L1, the adiettbeiy Gah at eins 09 be. tube limit chart. Other features make it the outstanding value today. 
ced isciadbaiias seaian oiliey: ace Ua, -tniiin <ailih i Model 666 Socket Selectors can be used with any and all 
tru- D 4 1 StS als ay « : 
has this unit as the R.F, output attenuator is an pres of — Your anaes Analyser oar be brought upte-date, 
leld. accurately controllable instrument and the = ept that way, with these simple, as Se 
operator will fi i ssil k S i i 
ent op rate Lan et F gentle 0 mate gene se and other Weston Radio Instruments are illustrated and described in 
hor le car tae caine i cae = new — RA. Send the coupon today, and receive your copy... Weston 
mo if the eititien af tin WLI, nines euntuel aesen- ectrical Instrument Corporation, 599 Frelinghuysen Avenue, Newark, N. J. 
suce sary to give a certain output from the re- 
| ceiver is recorded, these values may be used 
the for comparison of the sensitivity of the same 
not receiver, or one of the same type, at a future 
sore date. Accumulation of data of this type is 
the of great value to the Service Man, for its use 
ts _— it possible to ascertain the condition ¥ 
° of a receiver as it is received fro he cus- he v/ 4, ULI A 
era m t cu 
ae. tomer. The use of a reference point is also _— a 40 MS. Cn S 
ot of — wit in the replacement of tubes in ee pe | 
V1, a receiver. Naturally, the tubes that permit 7 
vi. the greatest output for the lest value of ia. |f pa Mae sg INSTRUMENT CORPORATION, , 
the el nd the most suited for operation in that | relinghuysen Avenue, Newark, New Jersey 
ar = -eive 2 
ste I cular receiver, Please send circular RA containing full information on Weston Radio Instruments. | 
this _All of the specified frequencies of this os- I Name... ! 
cillator are rich in harmonics and provide a . 
convenient means of checking and calibrating Addr sortie 
short-wave receivers, This is particularly I ] 
33 (Continued on page 300) oraz a oe 
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NEW TUBES 


(Continued from page 267) 
chassis space requirements, 

Kesembling in both function and operation, 
the 2A7 and 6A7Z described in the July 1955 
issue of Rapio-Crarr, the 1A6 is subject to 
the same general operating requirements as 
those applying to other pentagrid converters. 

The following operating conditions may be 
taken as typical, for two plate voltages, 


Plate voltage 15 180 v. 
Screen-grid volt- 

age (grids 

Nos. 3 and 5) 67.5 67.5 ¥. 
Anode-grid (grid 

No. 2) 135 135 v. 
Control-grid 
(irid No, 4) -5 -3 v. 


Ose.-grid (Grid 
No. 1) resis- 


tor 50.000 50,000 ohms 
Plate current 1.2 1 ma. 
Screen-grid cure 

rent 2.5 2.4 ma, 
Anode-grid cur- 

rent 2.3 2. mint. 
Oscillator-grid 

eurrent 0.2 0.2 ma, 
Total cathode 

current 6.2 6.2 ma. 
Plate resistance 0.4 OD megohm 
Filament volt- 

age 2.0 2.0 v. 
Filament cur- 

rent 0.06 0.06 A. 
Conversion con- 

ductance 275 300 micromhos 


Conversion con- 
ductance at 
292 5 volts 
on grid No. 4 4 4 micromhos 
The design of a superheterodyne receiver 
employing the 1A6 is conventional. There 
are no unusual features which must be taken 
into consideration. The R.F,. input circuit, 
the I.F, transformers and the gang-tuning 
condensers are designed in the usual manner. 
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Hlowever, in designing oscillator coils for the 
1A6, the coupling between the oscillator grid 
coil and plate coil may be slightly greater 
than that commonly used with triode oscil- 
lators. 

In the illustration at the top of Fig. 1 are 
shown three standard methods; A, B, C, for 
constructing the oscillator coils. Each of the 
three coils shown has an M/L ratio (the mu- 
tual inductance, M, between the oscillator 
anode-tuning coil, L2, and the oscillator 
grid-tuning coil, L1, to the inductance, L, of 
the oscillator grid-tuning coil, L1) which will 
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Fig. 1 
Circuit and coil details for the 1A6 tube. 
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give satisfactory operation of the 1A6, The 
coils are suitable for use with an I.F, of 175 
ke. in a broadcast-band set. The use of other 
intermediate frequencies will necessitate 
changes in the inductance of the coils. Usu- 
ally coils which are suitable for the 2A7 or 
6A7 will be satisfactory for this tube, 

The oscillator anode-grid voltage must not 
exceed 135 V. If the oscillator anode-grid is 
supplied from a plate voltage source of more 
than 135 V., a voltage dropping resistor must 
be used, With 180 V, plate supply, a 20,000 
ohm voltage dropping resistor in series with 
the oscillator anode-grid, and shunted by an 
0.1-mf, condenser, will reduce the voltage to 
a permissible value. 

In general, decreasing the voltage on grids 
Nos. 3 and 5 from 67.5 V. will decrease the 
gain. The screen-grid voltage must, however, 
never exceed 67.5 V. under any conditions of 
operation, The optimum value fo screen-grid 
voltage is dependent on the other electrode 
voltages and on the circuit constants. Thus, 
all currents will increase with increasing 
sereen-grid voltage. A reduction in the os- 
cillator grid-leak resistance increases the gain 
and at the same time, the currents, And, an 
increase in the M/L ratio of the oscillator 
coil operates in the same way. 

The total cathode current in the 1A6 should 
never exceed 9 ma. Varying operating condi- 
tions to raise the cathode current above 6.2 
ma., as shown in the circuit, in Fig. 1, for 
typical operating conditions, usually will not 
increase the gain appreciably. Consequently, 
more satisfactory operation of the 1A6 is ob- 
tained with approximately 6 ma. cathode cur- 
rent, since higher values tend to shorten the 
life of the tube. 

In the lower part of Fig. 1 are shown, left. 
the socket connections, and, at right, the tube 
elements of the 1A6. A “eathode effect” ex- 
ists between G2 and G3. This is the “virtual 
cathode” described, and illustrated in Fig. 3F, 
in the July issue of Rapro-Crarr previously 
mentioned. 

Referring again to the schematic circuit in 
Fig. 1, the ganged condenser C1 and C2 are 


NOVEMBER, 1933 





stand 
ing u 

Col 
quire 
dense 


from- 
matel 
axes, 
The 
combi 
of su 
tageo 
Sir 
plate 
and i 
porta 
ficien 
volta 
not d 
tweet 
erativ 
the | 
be n¢ 
Co 
easily 
of ay 
cirew 
unifo 
bias 


An 
ampli 
pento 
to th 
This 
tecto: 
super 
tube 
coup! 

Ty 
tube 
Heat 
Plate 
Scree 
Grid 
cut-o! 
Grid 
Plate 
Scree 
Plate 
Amp! 

As 
chara 
Heat 
Plate 
Scree 
Grid 
Plate 
Plate 
shunt 
sista 
plate 
in th 


Th 
varia 
tube, 
signe 
use ¢ 
ceive 
tion 
the ¢ 
to th 
trol, 
is sit 
the > 

Ty 
are 
Heat 
Plate 
Scree 
Grid 
Plate 
Scre¢ 
Plate 
Amp) 
Mutt 


RA 


standard signal- and oscillator-frequency tun- 
ing units, respectively, 

Condenser C3, a “padding” unit, is not re- 
: quired if condenser C2 is “shaped,” Con- 
densers C4 and C5 are the usual I1.F, trim- 
mers, With a minimum capacity of 50 mmtf., 
as stated below. 

Complete shielding is essential to prevent 
interstage feedback. The filament voltage 
yoltage should never be permitted to exceed 
1 215 V. 

The bias voltage applied to grid 4 can be 
varied over relatively wide limits to control 
the translation gain of the tube. For ex- 
ample, with 67.5 volts on the screen (No. 5 
and No. 5), the bias voltage may be varied 
from—3 to plate current cut-off (approxi- 
mately—25 volts). With lower screen volt- 
ages, the cut-off point is proportionally less. 
The extended cut-off feature of the 1A6 in 
* combination with the similar characteristics 
of super-control tubes can be utilized advan- 
tageously to adjust receiver sensitivity. 

Since the capacity between grid No. 4 and 
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Ys plate is in a parallel path with the capacity 
and inductance of the plate load, P'1, it is im- 
iS portant to use a load capacity, C4, of suf- 


ficient size to limit the magnitude of the R.F. 
voltage built up across the load. If this is 
not done, R.F. voltage feed-back will occur be- 
tween plate and grid No. 4 to produce degen- 
erative effects. For this reason, the size of 
the load condenser in the plate circuit should 
be not less than 50 mmf. 
Converter circuits employing the 1A6 may 
easily be designed to have a translation gain 
of approximately 40, The typical schematic 
| circuit shown in Fig. 1 provides exceptionally 
uniform oscillator output over the entire grid- 
' bias range. 






The 6C6 
Another new tube is the 6C6 triple-grid- 
amplifier and detector; it is an efficient R.F. 
pentode having a sharp cut-off. It is similar 


to the type 57, except for the heater rating. 
This tube is recommended for use as a de- 


- . 
tector, or as a second-detector-oscillator in th WwW h U : ! 
tector, OF a8 a seconde uses the Westinghouse Universal Instrument 


also as a control 

















= tube and as an A.F. amplifier with resistance 
— coupling. 
. Be Png D Gommettin fe Cte HE instrument used in the Philco 3 ohmmeter scales—0-1500, 0-150,- 
7D ~weethes a “ piier are a All-Pur se” Set Tester is a stand- 000, and 0-1,500,000 ohms. 
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| a es 0-1, and 0-100 mill j is i 
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uld use as a first-detector in superheterodyne re- ] WANTED | ’ 
\di- ceivers. In this latter service, the transla- : ” 
6.2 tion gain is lower than that obtained from eetueiis ~;~~ ~ ~theecen li ‘ 
for the 6C6, but A.V.C. potentials may be applied MAC —every radio service man, cot builder and 
not te this tube to secure increased range of con- TWO FAST MOVERS experimenter to have the helpful Hammar- 
tly, trol. Except for the heater rating this tube lund Catalog of precision products. Write 
ob- is similar in operation and characteristics to Dept. RC-11 for free copy. Also, if inter- 
ure ga tube. ested in the most efficient shortwave receiver 
the “> aon — conditions for the 6D6 ever devised, ask about the COMET “PRO” 
oft. enter nt roy 6.3V Superheterodyne with Crystal Filter. 
ube Plate voltage 250 Vz. \ HAMMARLUND MBG. CO, 
ex. Sereen voltage 100 V. o) @ 424 W. 33rd Street 
ual ae voltage nf. ¥, Froe Edge Cone and Voice And—Field Coils for all New York, N. Y. 
8F, Mate current 8.2 ma. ot ssemblies amic Speakers ‘ 
isly ag current 2 ma. —— “Eapestle "Rocuhers — 
‘late resistance 0.8 megohm We can Supply and Remedy Your Speaker Needs. l d 
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ene Mutual con@nctence a ‘ailinieitee LEOTONE RADIO CO., 63 Dey St.,NewYork,N.Y. 
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FIXED 


better with 





Centralab 
FIXED RESISTORS 


More and more servicemen 
are being “wised up” to the 
fact that they can do a better 
job with CENTRALAB Fixed 
Resistors. For these sturdy, 





dependable resistors are BAP- | 


TIZED WITH FIRE and 
stand up under strains and 
abuses that would make the 


average resistor give up and | 
So be sure to specify 


quit. 
CENTRALAB when next you 
order your stock of replace- 
ment resistors. 





LABORATORIES 
WISCONSIN 


CENTRAL RADIO 
MILWAUKEE 


Give SERVICE 


... + with a Small Inventory 


Here is the best Volume Control Proposi- 
tion on the Market. Here are the reasons 
why? 

1. Over 400 “exact duplicate” controls 
in the “X” series. 

2. Yet with SIX controls in the origi- 
nal-AD-A-SWITCH-SERIES 477 
sets can be serviced. 

3. By combining controls in both 
lines any requirement can be met 
with minimum stock investment. 

4. Clarostat with its two separate 
lines offers the widest range of 
controls to choose from. 

5. Clarostat Controls are inseparable 
from Quality Service Work. 


Clarostat ‘‘X’’ Hne has over 400 controls to choose from 
—exact as to electrical overall resistance, taper, bushing, 
shaft length, and will fit into exact space in set. 
Clarostat Ad-A-Switch line comprises the maximum 
utility with minimum stock investment. Series W (Wire 
Wound) obtainable from 50 to 50,000 ohms. Series c 
(new composition element) obtainable from 10,000 to 
5,000,000 ohms. Both lines obtainable in all tapers— 
insulated shaft 1146” long. Wide use is indicated as fol- 
lows: W-28 will service 128 sets; C-28 will service 106 
sets; W-29, 77 sets; C-59, 66 sets; etc., ete. 


NEW CONTROL 
REPLACEMENT GUIDE 

<= ON REQUEST 

CLAROSTAT MFG. co., INC. 


287 Nerth 6th Street, Brookly Y. 
AD-A-SWITCH was originated S Ciarestat. 
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An even more recent series of tubes that 
are spray shielded permit the design of re- 
ceivers which do not require the use of ex- 
ternal shield cans. These tubes are desig- 
nated as the 6C7, 6D7, and 6E7. 

The 6C7 

The 6C7, a duodiode-triode tube, is identical 
to the type 85, but is equipped with a shield 
of molten metal sprayed on the glass envelope. 
This shield is connected to an extra prong 
on the tube base, between the diode plate 
nearest the cathode, and the cathode, which 
necessitates the use of a small 7-prong socket. 

The 6D7, a triple-grid amplifier and detec- 
tor tube, is similar to the 6C6, described 
above, except for the addition of a spray 
shield on the glass envelope. This shield is 
connected to an extra prong on the base, be- 
tween the suppressor-grid and the cathode. 
A small 7-prong socket is required. 

The 6E7, triple-grid super-control amplifier 
tube, is similar to the 6D6 described above, 
except for the addition of the spray shield 
and its connection prong. 


A RADIO ROBOT 


(Continued from page 271) 


Installation Difficulties 

While the operation of this system sounds 
complicated, it is really simple, compared to 
the task of designing and installing it. In 
the first place, the building is located in a 
D.C, district. Both the telektor units and 
the combination radio and phonograph are 
designed for A.C, operation, which necessi- 
tates the use of a converter unit. A 500-watt 
motor-generator set is used for this purpose. 
Ilowever, this latter device could not be 
turned on separately as this would complicate 
the operation of the system. (It must be re- 
membered that the radio equipment was in- 
stalled for people who know nothing about 
the technicalities of radio.) 
difficulties involved, a special master relay 
has been installed in the receiver and is con- 
nected to the various telektor units as well 
as the program machines. This relay is op- 
erated by the D.C. line, and as soon as the 
contact to the converter unit is made, the 
D.C, circuit is broken and the contact held 
by the A.C, output from the converter. All 
other circuits (except the field current for 
one of the loudspeakers) are opened from 
this converter. 

To understand some of the difficulties in- 
volved in engineering the installation of this 
system, a block layout, Fig. 1, has been made. 
This layout does not show the actual wiring, 
as it is naturally much more complicated 
than the diagram shows. It will be noticed 
that the radio set, one reproducer, and one 
telektor unit are located in the “conference 
room”; the master clock, gong, and program 
machines are in the office. The second speaker 
and telektor are located on the roof, while 
the third speaker and telektor, together with 





the second gong. are located in the “apart- 
£ p 
| 


ment.” 

The speaker selector relays which are lo- 
cated on the floor below the apartment and 
offices are shown in Fig. D. The complica- 
tions of the installation are apparent from 
this photograph. You will note that there 
are nine armored cables running from these 


three relays with the associated connector | 


block. 
The Three Outlets 

As we mentioned before, 
with their associated telektor units make up 
the remote control feature of the installation, 
The mechanical installation of these speakers 
is novel. The radio set, shown in Fig. E, one 
reproducer and the telektor unit shown in 
Fig, A, are located in the “conference room.” 
However, the tuning controls on the receiver 
are never touched as the location of the telek- 
tor box is much more convenient. Those who 
have read the previous article describing the 
telektor system know how simple it is to 
turn the set on and tune to the stations for 
which the unit has been set. 

The second speaker is located on the roof, 
midway between the gymnasium and the roof 
garden. As shown in Fig. F, it is equipped 
with a long cable which winds itself auto- 
matically on a spring reel. Thirty feet of 3 
conductor cable are provided on the reel, and 

(Continued on page 301) 
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three speakers 





Books and lectures on the marvelous accom- 


plishments of the Photo-electric cell must 
inspire you, but only by experience with the 
actual device can you get the FEEL of a 
Photo-cell; only by owning and working with 
the tools of Photo-electricity (a complete kit) 
can this science become a powerful reality 
rather than the intriguing mystery that it 
must be to you now. 


Years of experience manufacturing Photo- 
cells and allied instruments have placed us 
in a position to supply the most dependable 
apparatus known. The Kit we offer consists 
of only the highest quality merchandise; a 
Photo-electric cell, amplifying tube, magnetic 
relay, condenser, resistors, socket; everything 
that is essential for the ideal unit, though 
your problem is to control illumination, de 
tect burglars, count articles in production, 

uard machinery or accomplish any of the 
innumerable feats which are practical for 
Photo-cell control. 


Our price is an achievement in itself. 
.00 the complete kit. 


Tue Crark INstRUMENT Co. 
CAMDEN, N. J. 


PRACTICAL 
RADIO ENGINEERING 


An opportunity for 
RADIO MEN to en- 
large their scope of 
training. 
Whether elementary radio prin- 
ciples or advanced subjects, sound appli- 
cations or practical radio engineering, 
RCA Institutes is prepared to give you 
the instruction you need. 
RESIDENT SCHOOLS NEW YORK a , CmrcAce 
with modern standard equipm 
EXTENSION COURSES FOR HOME “sTUDY 
under convenient ‘‘no obligation’’ plan. 
Illustrated Catalog on Request 


\ RCA INSTITUTES, INC. 
. Dept. RT-11 
75 Varick Street, New York 
1154 Merchandise Mart, Chicago 


HOW’S THE QUALITY? 


B tone quality is too precious to sacrifice. It shouta @ 
be your first consideration in purchasing condenser fj 
B microphones. It is the first consideration of Chrisell- 
Acoustic Laboratories in building them. That isf 
B why we can say “Compare the Chrisell-Acoustic 
microphone with any other, even at twice the price. § 
{ four money refunded if you find a microphone of 
better tone quality 
— —WE ARE PROUD OF oUR PRODUCTS— 




















We know the painstaking skill, the careful design- §j 
Bl ing. the ruggedness, and the beauty which is part 

of them. You'll appreciate it. For instance, the § 
Bc-a 9—beautiful in tone and appearance. Solidly 


built, precision machined head. Highly polis shed 7 
B iacquerea aluminum shell shields a high-gain 2-stage 
pre-amplifier using latest type tubes All A.C. op- i 


erated. Response, 40 to 10,000 ¢.p.s High sensi- 
tivity, no hum, 200 and 500 ohm out Advance: if 
B desten, Will operate from main amp slifier power sup- 


Very attractively priced. Write for Folder B, t 
| a. this and other condenser microphones, in- 
cluding nee your-own kits. Folder B. 
LL-ACOUSTIC LABORATORIES 
9260 Fifth Avenue Brooklyn, N. Y.§j 
Leese eee eee eee 








COAST TO COAST KAD 









\COAST TO COAS1 RADIO * 
io CONTAINS 100 PAGES ; 
5.000 LISTINGS 2.000 NEW 
LLUST RATIONS: VALUABL 
DIAGRAMS-- MAKE US Your ~ 
HEADQUARTERS. FOR PUBLIC * 
{ADDRESS AMPLIFIERS amo * 
EQUIPMENT* 





THE CONSOLIDATED OFFICIAL RADIO SER- 

VICE MANUAL is the only complete, right-up- 

to-the-minute ONE VOLUME BOOK on radio 

servicing. It contains over 2,300 pages, over 

5,500 diagrams, charts and photos. 

Full details about this great book will be 
found on page 262. 
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RADIO REVIEW 


(Continued from page 268) 


the amplifier, It will be 
of the type 56 tubes, V3, has its grid con- 
nected, through C, into the cathode circuit 
of the diode-triode, V1. As the current flow- 
ing in this circuit is 180 degrees out of 
phase with that in the plate circuit, the 
necessary phase opposition is achieved,— 


noticed that one 


Editor). 
These in turn, drive a pair of 47 type 
pentodes, The 200 ohm wire-wound resistor 


is called upon to carry a fairly heavy cur- 
rent, and on this account needs to be rated 
to carry 100 ma. - The remainder of the 
resistors should be of 1 W. size. 

(Readers will notice that the tube types 
mentioned are the same as the American 
types. American tubes are used almost ex- 
clusively in Australia.—Zditor). 


The International Radio Review 


N THE April and May, 1951, issues of Rap1o- 

CraFT we described a radio receiver de- 
signed by the British Broadcasting Com- 
pany’s engineers which was made to produce 
as nearly perfect quality as possible. The 
description of this receiver created such 
marked interest that we are sure many of 
our readers will be pleased to study the 
new circuit of this simplified “Perfect 
Quality” receiver, which appeared revently 
in WirELEss Worip, London, tngland, 

The diagram, Fig. 3, shows the general 
arrangement of the set; it is not proposed 
to deal with the power unit as this unit 
follows convention and gives an output of 
850 V., filtered D.C. 

The detector arrangements are also quite 
normal and the R.F, side is designed to 
receive only two local English stations; a 
single-circuit tuner was used, this being de- 
normal, and the R.F. side is designed to 
sirable because the receiver was designed for 
fixed tuning, switching from one station to 
the other being accomplished by relays which 
switch in fixed condensers. 

In order to obtain push-pull operation from 
a pair of output vacuum tubes it is necessary 
to introduce a “lag” of 180 degrees in the 
grid voltage of one of them so that it will 
work opposite the other. In other words 
when one grid receives a positive impulse, 
the other should receive a negative one. With 
the usual A.F, transformer type of coupling, 
this is easily obtained by using a _ center- 
tapped transformer, but, where _ resistance 
coupling is used, this can be effected by tak- 
ing advantage of the principle that the A.C. 
voltage component on the plate of an ampli- 
fying tube is 180 degrees out of phase with 
that on the grid, 

The input voltage is applied, therefore, to 
the grid of one tube, say to point Y in the 
diagram, and a portion (in this case about 
4 per cent) of the amplified voltage, which 
is now 180 degrees out of phase, is coupled, 
through C5, into the control-grid circuit of 
the second chain of amplifying tubes. This 
is accomplished by tapping off a portion of 
the voltage difference between the tube plates 
of the first stage by means of potentiometer 
R9, 

The success of the operation of the am- 
plifier depends on the correct balancing of 
the circuits—that is to say, considering the 
first stage, the audio frequency voltage on 
the grid of one tube must be equal and 
opposite to the A.F. grid voltage on the 
other. If this is done, the A.F. voltages on 
the plates of these tubes will be equal and 
opposite in phase, providing that the amplifi- 
cation of each tube with its associated con- 
densers and resistors is the same, 

Similar remarks, of course, apply to the 
output tubes. If correct balance is attained 
in this part of the circuit, there should be 
no A.F, currents in the common positive feed 
to any stage; or in the common negative 
feed from the stage. This is easily tested 


in the first stage by the insertion of a pair 
of phones at the point X, and the potentio- 
meter RO is moved so that a minimum signal 
is heard in the phones, the tubes having been 
temporarily removed from their sockets. If, 
how, the tubes are replaced and if each am- 
plifies the signal to the same extent, there 
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should be no signals heard in a pair of phones 
connected, as shown in dotted lines, to the 
center-tap, Z, of resistors R18 and R19 across 
the output transformer. This arrangement 
is virtually the same as in the first stage, 
except that the heavy plate current of the 
output stage is prevented from flowing 
through the phones, the point Z being at 
the same A.F, potential as the center-tap 
of the primary of the output transformer. 

It is interesting to note 
varied, so that an out-of-balance of, say, 20 
per cent is produced (a guess) instability is 
noticed in its effect on the quality of repro- 
duction, and if this value is exceeded motor- 
boating will set in, especially when the ampli- 
fier is working as a local-station receiver, 

The values of parts for the set are as 
follows: Tubes—MII4’s in the first stages, 
with PX4 output tubes (not obtainable in 
the U. 8.); however, other more available 
tubes may be used. Resistors P1, P2, 50 
ohm potentiometers; R1, R2, 600 ohms; R3, 
250 ohms: R4, 300 ohms; R5, 400 ohms; 
R6, R7, R15, 30.000 ohms; R8, R10, R12, 
R15, R14, R17, R24, .25-meghom: R®, 50,000 
ohms; R11, 2 megohms; R16, 20.000 ohms; 
R18, R19, R22, R23, 10.000 ohms: R20, R21, 
100 ohms: R25, 10 ohms. Condensers (C1, 
C2, .012-mf.; C3, C4, C6, 2 mf.: C5, .01-mf. ; 
C7, .05-mf.; C8, 300 mmf.; C9, C10, 500 
mmf.; C11, 100 mmf.; C12, .01-mf. 


THE "RESONATOR" 


(Continued from page 269) 





of pitch, in this instance, a tuning fork) 
over a long test tube, and pouring mercury 
or water into the tube; there comes a mo- 
ment when the tube vibrates very strongly 
and considerably reinforces the sound which 
is being produced by the diapason. If one 
continues pouring the liquid, the system 
stops resonating at the fundamental fre- 
quency of the diapason but reinforces, in 
succession, other musical notes which are 
the odd harmonics of the fundamental note. 


that if RO is | 


| 


A similar experiment may be demonstrated | 


by using as the resonator a two-section pipe 
open at both ends and sliding one section 
back and forth inside the other. In this 
manner it is possible to reinforce the entire 
sequence of the harmonics of the funda- 
mental note. It is in the application of 
these general principles upon which are based 
many musical instruments such as the key- 
bugle, saxophone, trombone, clarinet, flute, 
hunting horn, organ, etc. 

In passing, 
a very narrow pipe resonates only to the 
harmonics of the exciting sound while broad 
pipes resonate only at the fundamental fre- 
quency 
mental sound. 
sound is materially changed by the charac- 
teristics of the resonating system and this 
modification is dependent upon the following 
factors: (1) The shape of the hollow in 
the pipe; the rigidity of its sides; the in- 
ternal polish of the pipe; 
tween the diameter and the length 
pipes. 

Most reproducers have a number of dead 


of the 


it may be well to mention that | 


; organ pipes reinforce only the funda- 
The timbre of the exciting | 


and the ratio be- | 


spots at the high-frequency end of the scale | 


at which the sound output is so feeble as to 
considerably change the timbre of reproduc- 
tion. This is particularly noticeable when 
listening to vocal and instrumental soloists. 
However, it is possible to build a system 
of resonators so designed as to reinforce 
these particular weak points in the repro- 
duction. 

A big step forward in this direction was 
Dr. Volf’s use of a dynamic reproducer in 
conjunction with an exponential horn and 
a resonating system, as described by Laur- 
ence M, Cockaday in the article, “New De- 
velopments in Reproducers,” which appeared 
in the May, 1930 issue of Rap1o-Crarr. 
More recently, there has been developed a 
system of resonating tubes which 
spond precisely in their fundamental fre- 


quencies with the notes of the chromatic | 


scale, and a standard dynamic reproducer, 
as illustrated in Fig. A. A more detailed 
illustration is Fig. 2, which shows the man- 
ner in which the dynamic reproducer is placed 
in relation to the resonating tubes. As 
shown in Fig. 2, the reproducer is placed 
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N.U. Scientist Perfects 
Ultra Violet Lamp 


Special Installations Seen As 
Money Maker for Service Men 


Chief Engineer, Dr. E. A. Lederer of National 
Union has developed a constant source of vital 
ultra violet wave lengths in the new Lederer Ultra 
Violet lamp types D-30 and X-30 announced this 
month by National VitaLite Corporation, affiliated 
with National Union Radio Corporation. 

These lamps are the crowning achievement of two 
generations of scientists. Work on the Lederer 
lamps was started in Vienna, Austria, about 1910 
by Dr. Anton Lederer, father of National Union's 
Dr. E. A. Lederer. The developmental work was 
picked up by Dr. E. A. Lederer at the time of his 
father’s death in 1932. With a background of 
experience with Westinghouse in vacuum tube and 
lamp engineering, dating back to 1921, the son 
was well equipped to carry through the father’s 
work. Applying his highly specialized modern 
radio knowledge against the background of his 
father’s hundreds of experiments, Dr. E. A. Led- 
erer produced two types of lamps approaching the 
ideal for ultra violet wave production. Both lamps 
are the same in basic construction, the difference 
being in the kind of glass used in the bulb. 

The Lederer D-30 is a di fast g lamp 
and the X-30 a fast tanning lamp. They operate 
at low voltage and therefore require the Lederer 
Type T-30 Transformer to permit use on 110 volt 
60 cycle alternating house current. 

The Ultra Violet waves are produced when a rare 
gas with which the lamps are filled comes in con- 
tact with mercury vapor created by heat from the 
two electrodes in the bulb 

The Lederer lamps are safe and as easy to operate 
as an ordinary house bulb. 

Individual parts can be purchased separately so 
that with a few necessary parts the service man 


can make special home installation at a minimum 
cost. 


E 
a 





Every service man should investigate as a source 
of additional revenue. 


Further details will be supplied upon request ad- 


dressed to National VitaLite Corporation, 400 
Madison Avenue, New York, N. Y. 





SHOP EQUIPMENT 
FREE THRU N. U. 


National Union offers the new Hickok Simplex 
Portable Tube Tester, an Automobile Radio Ser- 
vice Manual, Supreme Model 333 Combination 
Set Analyzer and Resistance Tester, three Radio 
Service Manuals, ABC Unameter Tube Tester, 
Oscillator and Output Meter, Bench Kit Box and 
a Readrite Tube Tester, FREE with purchase of 
National Union tubes. Deposit on some items. 
Send coupon for full details. 





For your convenience—National Union 
jobbers stocks are complete! All types at 
all times. 





All offers subject to withdrawal without 
notice! 





National Union Radio Corporation of N. Y, 
400 Madison Ave., New York, N. Y. 


Gentlemen: Tell me how I can take ad- 
vantage of your equipment offers, 
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NO SERVICEMAN DEALER 
OR SET BUILDER CAN AFFORD 
TO BE WITHOUT THIS BOOK 


Send for the most 
valuable book in 
Radio. Packed 
with quality and 
value. Lists the 
most complete 
line of radio re- 
placement parts 
for any service re- 
quirement. _Fea- 
tures latest type 
set-building kits, 
test instruments, 
Long and Short 
Wave Radios, 
Sound Systems, 
etc. Write for this 
FREE Catalog to- 
day! 








ALLIED RADIO CORP., 


Dept. D, 833 W. Jackson Blvd. 
Chicago, Illinois. 


Please send me FREE N 
ptegse ond your New 1934 
Name 


Address 








City 








1S is what everybody says 
when they read this letter 


4. 
Radio Engineering 
850 Southern B 


J 
Mr. Arthur 

Lynch Mfg. C 

51 Vesey St., 

Dear Mr. Lynch: 

It is not this writer’s cus- 
tom to hand out flowery 
phrases or compliments pro- 
miscuously. However, your 
products are positively THE 
best that we have ever used. 

We have been engaged in 
research work on some spe- 
celal eevee amplifiers utiliz- 
ing Class “A” Prime Am. 
plification In so doing we 
have experienced considerable 
difficulty with the resistors 
that we have been using. 
Recently, however, we switched 
to Lynch Resistors and it is 
my pleasure to inform you 
that we are more than pleased 
with the results. 

With best 


wishes 
tinued 


success, we 
ery truly 3 3, 
(Signed) J. T. Waring 


| Fi 2 Oe | | 


RESISTORS 


for con- 


Universally Accepted 
where the BEST is 
standard 


Prices of LYNCH Resistors 
to Jobbers, Dealers and 
Servicemen no higher than 
prices of ordinary resistors, 


‘ v 


A 


Free Descriptive Folder Upon Ressces 


LYNCH MANUFACTURING CO. Inc. 
Sl Vesey Street, NewYork, N-Y: 











on a horizontal baffle in such a manner that | 


the sound waves, leaving the front of the 
cone, are caused to directly actuate a bank 
of high-frequency resonant tubes placed di- 
rectly above. The low-frequency output from 
the opposite side of the conical diaphragm 
sets into vibration a set of low-frequency 
tubes located at the periphery of the baffle. 
The relation of these two sets of tubes is 
understood by comparing the front cross- 
section view, A, with the side cross-section 
view, B. Both sets of tubes are placed 
parallel to each other and in a_ vertical 
plane; the relation of 


to the cone is calculated so that it corre- 
sponds to the best position in which it is 
to be driven: tubes of neighboring musical 
frequencies are placed on symmetrical ex- 
tremities. In this way there is no less of 
sound energy and, on account of the length 


resonating tubes, there can be no 
between two sources of sound. 


of the 
interference 

The between the upper 
and C2, re- 
resonators, may 
change the 


acoustic coupling 
and lower sound-chambers, Cl 
spectively, and both sets of 
vary: it is only necessary to 
position of a moving part that constitutes 
the “floor” of the upper chamber and the 
“ceiling” of the lower one, With the afore- 
mentioned design the dynamic driving unit 
is working in an enclosed area; and the 


cone functions as a piston. The resonating 
tubes required to cover all the notes of the 
piano scale range in size from 16 ft. for 
low C (52 eyeles) to %-ft. for A in the 


sixth octave (5,544 cycles). 


Although this reproducer design may be 
used in small models, best results are ob- 


tained when the instrument is designed for 
a power input to the motor unit of about 5 
W., minimum. For best reproduction of the 
very low notes, the optimum height for the 
tubes must be used. Thus, the finished re- 
producer may range in size from the small 
instrument illustrated in Fig. A, which meas- 
ures 24 x 40 ins. high, to larger models 
measuring about 55 x 70 ins, high. Conse- 
quently, the resonator loudspeaker, as de- 
signed at present, is best adapted for use 
in theatres, halls, and wherever else these 
factors of large dimensions and high power 
output are desirable and convenient. <A _ par- 
ticularly satisfactory installation of a resona- 
tor reproducer includes the use of two dif- 
ferent units, one designed for voice reproduc- 
tion and the other for orchestral frequencies, 
A fine musical 
combining a 
high quality 


instrument may be 

resonator reproducer 
microphone, an A.F. 
and a harmonium of good quality with 24 
stops, 2 key-boards, and a pedal, Such an 
instrument has the acoustic quality and power 
output of a large organ of which, with its 
double key-board, pedal operation, ete., it 
has the outward appearance. Still, it has for 
the player a larger variation of amplitudes 
than can be obtained in the ordinary organ ; 
also, by the operation of tone controls in 
the electrical circuits, it is possible to vary 
the tone quality within wide limits. The 
same general ideas may be applied to an 
ordinary piano, converting it into what 
might be aptly termed a “super” piano. 


* 
A NEW OSCILLATOR 
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made by 
with a 
amplifier, 


(Continued from page 


with the 1,000 ke, and 1,500 ke. 
test frequencies. The harmonics of the 1,000 
ke. frequency are conveniently 1 megacycle 
apart, so that it is handy to start testing and 
calibration at say 2.000 ke, on the receiver, 
With this point located, the 5,000 ke, calibra- 
tion is located from the third harmonic of the 
1,000 ke, test note. To confirm this point. 
the selector dial can be changed to 1.500 ke. 
if the second harmonic of this note is 
heard at the same point on the receiver dial. 
The selector is re-set at 1,000 ke, and the 
4.000 ke, and 5,000 ke. on points on the re- 
ceiver dial located. At 6,000 ke., the actual 
frequency can again be definitely established 
by using both the 500 ke. notes 


convenient 


to see 


1,000 and 1, 
to be certain of the actual harmonic that is 
being used. This convenient method of check- 
ing the order of the harmonic being used 
eliminates any possible errors due to the mis- 
taking of spurious responses of the receiver 
for actual harmonics of the oscillator, 
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Another TRUMAN 


AUTO MODEL 
7-TUBE SUPER 


6” Speaker 
DE ee $45.00 
Short Wave and Broadcast Midgets 
Write for Dealers’ Discounts 


TRUMAN RADIO SHOP 
7443 STEWART CHICAGO, ILL. 








MAKE A LOUD SPEAKER SYSTEM 
out of any Radio Set having a phonograph con 
nection — DEL QRXF 
consists of microphone 
transformer, volume control 
and battery receptacle—all 
compactly assembled in a 
box with 15 ft. of cord for 
novelty 
or toy, but a real micro- 
phone and transformer com- 
bination that gives real 
results. Now reduced to 
$7.50 List. 
(Standard 
Discounts) 
UNIVERSAL 
Microphone Co., Ltd. 


Inglewood, Calit., U. S. A. 


connection. Not a 


424 Warren Lane, 
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12,500 Mile reception rec- $ 
ord established! Tunes 
from 15 to 200 Meters 
yets foreign broadcasts 
police calls, airplanes, amateurs, 
DIRECT! Complete KIT (no drilling) 
with clear instructions to build _ this 
remarkable 2 tube receiver $4.75 
Dry cell or AC model. 

Send $1.00 talance C.O.D. 

tion Guaranteed! 


Satisfac 





Send for FREE Short Wave Cotenee 
Harrison Radio Co., Dept. Ril, 142 Liberty St.. N.Y.C. 
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Send for Your Copy TODAY / 


RY-MORADIO <2: &% CORTLANDT ST. 
SERVICEMEN! 


THE MOST COMPLETE LINE OF CONDENSERS 
AND RESISTORS FOR EVERY RADIO USE 
Write for our new 8-page Catalog folder free of charge 














76 Washington Street Brooklyn, N. Y. 








SERVICE MEN: New! EX: 

STAT 20-watt wire-wound re- 

sistors. Same size as ordinary 

3-watt resistors. Post card to- 

day brings bulletin. 

Tilton Manufacturing Co 
17 East 26th Street, New York 


GET THE BIG RADIO CATALOG 


THE RADIO SUPPLY WORLD IN 148 BIG PAGES 
Just out for 1934. Make your request for it on your 
Dealer’s, Service Man’s, School's, Experimenter’s or 
Amateur’s letterheads. Order from America’s Livest 
Radio House in America’s Handiest Shipping Point 
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Dept. A-! 1012 McGee St. KANSAS CITY, MO. 
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A RADIO ROBOT 


(Continued from paye 298) 

an additional 50-foot cable may be attached 
so that the speaker may be moved to any part 
of the spacious roof. The telektor unit is 
provided with a 10-foot, flat canvas connec- 
tor strip and may be used either in the roof 
garden, or the outdoor or indoor gymnasiums, 
py passing it through the small doors pro- 
vided for this purpose, 

The third speaker is located in Mr, Powers’ 
apartment and is cleverly installed in the 
wall so that it may be heard either in the 
pedroom or the hallway leading to the bath. 
It was originally planned to install individual 
speakers in these two rooms, but this plan 
was abandoned when it was discovered that 
the fourth speaker would complicate the in- 
stallation a great deal. 

A compromise was made by installing celo- 
tex-lined doors in the wall behind the bed- 
room speaker, so that the programs could be 
heard in the bathroom when desired, by sim- 
ply opening the doors. This arrangement is 
shown clearly in Fig. G. 

Figure H shows the roof speaker and telek- 
tor units in operation in the roof garden. 
toth units slide through the doorway shown 
to the right of the speaker. The small open- 
ing within this doorway permits the telektor 
to be moved into the roof tennis court, 

In commenting about his radio installation, 
Mr. Powers said that it was worth at least 
$10,000 to him and while the actual installa- 
tion did not cost this much, it is evident from 
the description above that this complete radio 
system cannot be compared with ordinary 
radio installations. 

However, Mr. Powers is not yet satisfied 
with the installation and has many ideas for 
improving it. One of these ts to use the 
program machines for other purposes than 
turning the radio set on and off and awaken- 
ing him in the morning. He proposes to in- 
stall a system in the penthouse so that the 
windows to the sleeping porch will open auto- 
matically at 10 P.M, and close at 6 A.M. 
Also, electrie-steam heaters will automatically 
start at 6 A.M., so that the rooms will be 
heated when he arises. The electric-steam 
radiator is contemplated because the build- 
ing’s steam heat is not turned on until later. 


« 
A.C.-D.C. SETS 


(Continued from page 279) 

this assembly the rest of the box was built, 
the sides and bottom being screwed on, since 
it is necessary to drop the bottom in order 
to unscrew the chassis bolts, The inside di- 
mensions of the box were 4 x 4% x 9% ins., 
which was ample space. The choke was 
mounted at about the middle of the cabinet 
bottom (now the top of the battery box) and 
the filament ballast resistor cartridge holders 
on one of the ends. 

sefore final assembly it is necessary to 
hook the outfit up temporarily to adjust the 
tuning condenser trimmers, which is a minor 
matter, and also to adjust regeneration, 
which is more difficult. 

Sensitivity Control 

Adjusting the regeneration, which deter- 
mines the sensitivity and, to a considerable 
extent, the output volume, resolves itself into 
two jobs, namely; (a) getting rid of inci- 
dental or parasitic oscillations; and, (b) 
re-inserting controlled oscillations, 

Incidental oscillations occur at the high- 
frequency end of the tuning range with the 
plates of the tuning condenser nearly all the 
Way out. To see if they are present it is 
of course necessary to cut the regeneration 
coil entirely out of the circuit, These oscil- 
lations are caused by incorrect bypassing, 
and inadequate isolation of the tuned circuits 
and the antenna circuit. 

An important thing to remember is that 
the set is to be used finally in a cabinet. 
In one stage of the experimenting, a_ set 
which would not stop oscillating at the high 
frequency end of the range when the chassis 
was outside the cabinet and gave good con- 
trolled regeneration throughout the range, 
would not oscillate through more than half 
the tuning range when it was inserted in the 
cabinet! Therefore, after each adjustment 


RADIO-CRAFT for 


NOVEMBER, 


the behavior of the set must be observed in 
the cabinet, Also these tests must be made 
with the ground connection on. since then 
the antenna will absorb the same amount of 
energy as it will in actual use. 

The resistor R1 in the grid return of the 
detector stage is an important item in the 
final adjustment of oscillations. This is 
known as a suppressor and serves to isolate 
the detector grid circuit. Values up to 
4-meg. may be tried. Too small a value 
may result in incidental oscillations and too 
large a value will make regeneration through- 
out the range impossible. In the particular 
set tried, about 75,000 ohms proved to be 
the best value. 

The regeneration coil, because of accidental 
coupling between the plate and grid circuits, 
will permit controlled oscillations throughout 
a large part of the tuning range no matter 
where it is mounted, but in order to obtain 
oscillations at the low-frequency end it is 
necessary to have it coupled close to the grid 
coil of the detector as previously described. 
Then too it will be necessary to try reversing 
the leads from it to the potentiometer to make 
the set regenerate at the low-frequency end. 

After these tests are completed fasten the 
chassis in the cabinet and assemble the bat- 
tery box. There must be eight holes in the 
back of the battery box to accommodate the 


eight battery leads coming down from the 
chassis, These leads are to be cut as short 


as convenient. Insert all batteries, making 
sure to wedge them in with small pieces of 
wood so that they will not slide around and 
short to one another. 


“The Proof of the Pudding .. .” 

As the set is now, ready for use, its over- 
all dimensions are approximately 12 x 12 x 
5 ins.; it is easy to carry it in an average- 
size knapsack, Brass chest handles mounted 
on either side of the cabinet and a_ belt 
stretched through them across the top makes 
a convenient arrangement for lifting the set. 

The first test of actual usage was made 
in a canoe on Deal Lake at Asbury Park, 
N. J., where all the New York stations were 
brought in with good loudspeaker volume. 

The set was mounted in the center of the 
boat and the end of the aerial wire tied to 
the handle of a canoe paddle jutting into the 
air from a position forward of the bow seat. 
At first, a trailer consisting of 25 ft. of bare 
copper braid with a sinker on the end was 
used for a ground, This proved hard to 
handle and continually caught on the bot- 
tom of the lake. It was then found that 
fairly satisfactory reception was obtained 
with the whole trailer coiled up in the bot- 
tom of the boat. Just barely dipping the end 
of the trailer with the sinker into the water 
immediately trebled the output, which was 
now as good as when the trailer was all the 
way out, Therefore all that is necessary for 
a “ground” in a boat is four or five feet of 
wire with a sinker on the end, 

In Central Park, New York, a test was 
made with the aerial wire strung over the 
limb of a small tree and a counterpoise con- 
sisting of about 20 ft. of wire stretched out 
(in the grass), Because of the absence of 
steel frameworks the signal intensity was 
about ten times as great as with a similar 
arrangement tried on the 12th story of an 
apartment house located not more than 100 
yds. away! 


List of (Additional) Parts 

One resistor, 75,000 ohms, 0.5-W., R1; 

Two resistors, 5 megs., 0.5-W., R2, R4; 

One potentiometer with switch, 20,000 ohms, 
R3 and Sw.; 

Three ballast resistor cartridges, No. 4V-199, 
R5, R6, RT; 

Two cartridge 
C4, C53 

One mica condenser, 250 mmf., C7; 

One mica condenser, 500 mmf., C8; 

One RCA detector plate choke (replacement 
part for Radiolas 44, 46 and 47), 700 hy., 
R.F.C. ; 

Three 4-prong sockets with 
on 1% in. centers; 

Two type 32 2 V. tubes, V1, V2; 

One type 30 2 V. tube, V3; 

One 4% V. “C” battery ; 

One 3 V. flashlight battery; 

Two 45 V. “B” batteries; 

One 3 V. “A” battery, 


condensers, .05-mf., 200 V., 


mounting holes 
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Triplett Fine Instruments 
al réuttrckally Cow cost [ 


F you choose precision in- 

struments on the basis of 
their features and perform- 
ance, you will find that Triplett 
Instruments are outstanding val- 
ues. Competitive tests and a point 
by point analysis prove their su- 
periority. These instruments are 
advanced in design, rugged in 
construction, absolutely depend- 
able, give the close readings re- 
quired for fine work and are 
popularly priced. 


Triplett Electrical Measuring Instru- 
ments are made in a complete range of 
sizes: 2”, 314”, 53%”—in A.C. and D.C. 
voltmeters, ammeters, milliammeters, 
millivoltmeters and D.C. micro-ammet- 
ers. Triplett also offers thermo-couple 
and copper-oxide A.C. Universal instru- 
Ments and sensitive relays. The D.C. 
units are equipped with a D’Arsonval 
moving coil, while the A.C. units are 
of the double iron repulsion type. Port- 
able, flush and projection panel style 
cases are furnished. 





Here are some of the superior features 
of these instruments: Sapphire jewels, 
non-fatigue springs, extra light-moving 
element, special steel magnet, white 
metal dials with extra long scales. 


Your Jobber Can Supply You 


It will pay you to specify Triplett Fine 
Instruments. Ask your jobber to show 
them to you. Write for literature and 


additional information. 


Triplett Electrical Instrument Co. 
Bluffton, Ohio 


16 Main Street 











MAIL TODAY FOR DETAILS {! 


Triplett Electrical Instrument Co. 
16 Main St., Bluffton, Ohio 


Gentlemen:—Please send me catalog on Triplett 


Instruments. I am interested in.......see0. 


Street Address ...... 
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A-C-RADIO 
TELEVISION 


Every Electrical 
aa Subject Covered 
Here’s great news for anybody interested 
in Electricity. BRAND NEW 1933 edi- 
tion of Applied Electricity 
brought right down to date with 
every NEW electrical subject 
fully covered. 10 big Volumes 
and all shipped FREE for ex- 
amination. 





FOR 
BEGINNERS 
and EXPERTS 
Over 3000 pages 
—hundreds of 
illustrations — 
the most com- e 

plete work of BIG FIELD! Big Demand 
its kind ever . Men who understanc 
published, BigPay! electricity are urgently 
Dynamos, mo- needed right now in thousands of 
tors, power industries. Autos, airplanes, ma- 
i chine shops—practically every indus- 
os, television, try depends on electricity and men 


everything elec- who know this subject make big 
trical explained money. Pleasant, fascinating work, 
clearly so any- easy to learn and do; learn quickly 


one can un- 
derstand 


Send coupon for 
examination and 


with these books. 
them, a set for FREE 

see for yourself, 
year’s consulting membership in the 
ms rican Technical Society now given 
FREE free to all readers of this famous Cyclo- 
\ pedia of Electricity. Many say, ‘“That’s 

worth more than cost of books.’ 


_Dest. E826, Drexel at 58th St., _Chicase 
AMERICAN TECHNICAL SOCIETY, 

Dept. E826, Drexel at 58th St., Chic 

Send for 10 days’ free use, BE RAND Nt W 10 volume set 
of Electrical Engineering In return for mailing this 
coupon promptly, send absolutely free certificate of mem- 
bership in the American Technical Society entitling me 
to free consulting privilege for one year. I will pay the 
few cents delivery charges on the books. If I wish I may 
freturn them in 10 days and owe you nothing, but ff I 
keep them I will send $2.00 after 10 days, then $3.00 a 
month until the special sale price of only $29.80 is paid. 
Name 
RGEC ccccccccccccccces Corecccvccecccoseseoccocesse 
CHP covcccece sereseesewoncsteseees State 
Employed by 
Address 











Try this FORMULA 


WHEN you design or build that new Set Analyzer, 
Decade Box, Bridge, Ohmmeter or High Resistance 
Voltmeter why not try this FORMULA: 

Q+A D 


——_———- = PwwR 








LC 
When Q equals QUALITY and A equals ACCURACY 
MD equals MODERN DESIGN and LC equals LOW 
COST and LAST COST then PWWR is always PRECI- 
SION WIRE WOUND RESISTORS. 
RESISTANCE RANGE: .25 Ohm to 1 Megohm 


TYPE “F” TYPE “D” 
Normal Rat- Normal Rat- 
ing | Watt* ing 44 Watt 


Maximum 
Length 1” 
Maximum 
Diamter 

84” 


Maxi ‘m um 
Length 34” 
Maximum 
7 acct 


aoe of 
Leads 14” 

Furnishe d 
with No. 18 
Tinned 
Copper 
Leads. 


Length of 
Leads 14%” 

Furnished 
with No. 18 
Tinned 
Copper 
Leads. 





Free Booklets and Price List 


Precision Custom Built Wire Wound 
Resistors, Mfg. by 


PRECISION RESISTOR CO. 


334 Badger Ave. Newark, N. J. 











STEWART-WARNER 


FACTORY CO-OPERATION 


FOR SERVICE MEN 


Service meetings to be held all over country 
by special factory radio field engineers. Com- 
plete diagram talk on new Stewart-Warner 
circuits will show you the easy way to service 
StewartWarner radio sets. Service manuals 
on all new Home and Auto Sets will be 
given free. 
or time and place of meeting, write 


Service Department 
STEWART-WARNER CORP. 
1826 Diversey Parkway - + Chicago 
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(Continued from page 


"TALKIES" 
275) 


permit him to offer to the theatre, services 
and benefits which no one else has ever been 
able to make available at a reasonable cost. 
(5) To suggest methods of sales approach 
to both manager and projectionists, methods 
suited to their psychology and _ problems, 
which will help the radio man to secure an 
audience, and to lay before those gentlemen, 


in the most favorable possible light, the 
superior services and assistance, mentioned 
above, which he is in a position to render. 
In this installment current price lists cover- 
ing theatre parts and services will be fur- 
nished, indicating to the radio dealer, just 
what will constitute fair prices for him to 
ask, 


An outline of the 
of the above headings 
in in greater detail in subsequent articles— 
follows below. 


more important factors 





1. The Nature of Sound Equipment 

Essentially, and stripped of complications 
of every kind, sound equipment is an audio 
amplifier, The complications, however, are 
more important than this simple fatt. The 
input to this amplifier is drawn from three 
sources. One is an announcing microphone 
(in some theatres). Another is a phonograph 
pickup (now seldom used), The third, and 
by far the most important, is a photoelectric 
cell. A special lamp shines through the 
“sound track” at the side of the motion pic- 
ture film, As the film moves, the amount 
of illumination that can pass through the 
film and reach the “P.E,.” cell changes at 
audio frequency; the corresponding changes 
in the cell's electrical output are amplified 
and supplied to loudspeakers. One complete 
“frame” of sound film is illustrated in Fig. 2, 

The same type of amplifier is used in 
many theatres, but the number of loudspeak- 
ers in any given theatre depends upon its 
size and shape; therefore the amplifier out- 
put is commonly equipped with a tapped 
transformer or similar arrangement to meet 
the impedance requirements of any number 
of loudspeakers. 


Theatre amplifiers are commonly larger 
and heavier in construction than those 
familiar to the radio man, and for conveni- 


ence in transportation and in making repairs 
are often divided into two or more parts, 
each of which is called an amplifier. Thus 
there may be as many as four amplifiers in 
cascade, all, naturally, constituting one large 
amplifier, 

Power supplies vary greatly. Storage bat- 
teries and “B” batteries are still used, but 
are rapidly being replaced by rectifiers, which 
should prove one fruitful source of income 
to the radio man, A _ rectifier installation 
to replace storage batteries in a sound system 
will sell for several hundred dollars, 

One technical problem of great importance 


in theatres, but not often troublesome in 
connection with radio receivers, is that of 
acoustics, More will be said of this later. 


At present it is sufficient to note that sound 
(an air wave) travels at approximately 1,000 
feet per second and is reflected by walls or 
other hard surfaces. At each such reflection, 
the sound wave loses some of its energy. In 
the average living room, where walls may 
perhaps be ten feet apart, sound will undergo 
a hundred reflections per second and lose all 
its energy in that length of time. Conse- 
quently, echo and reverberation give little 
trouble in radio installations. But in a 
theatre, where the walls may be a hundred 
feet apart, the sound, undergoing only ten 
reflections per second, may retain its energy 
and therefore its audibility for two or three 
seconds or more, confusing new sounds that 
follow. This condition is known as reverb- 
eration and is sometimes very troublesome. 
Its treatment will be described hereafter, 

Another technical problem, somewhat 
familiar to television enthusiasts, is that of 
controlling the speed of the motor which 
drives the sound film, If this speed is not 
held the frequency of the sound will shift— 
a form of distortion very annoying to the 
ear. Several methods are used to control 
motor speed, some of which include intricate 
vacuum tube circuits. 
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WORLD'S FINEST PHOTO -INSTRUMENT 





In all the World No Other Camera Like This! 





The only Quick-Acting, Automatic Winding, Ground 
Glass Focusing Camera using Standard Roll Film. 
Good for all purposes. No Separate Parts or At- 


tachments are Necessary! 











No Double Exposures with "PAL KO"! 


It THINKS and COUNTS for you. Used by 
U. §S. Government, Educational Experts and 


Leading Publications. Simple! Positive! De- 


pendable! 3 Cameras in One! “PAL KO” takes 
full posteard 3A, or 2/3 or 1/3 this size—19 
pictures on a six exposure film! 


SAVINGS ON oy ALONE WILL SOON 
PAY “PAL KO” 
sarseractesy PERFORMANCE SPananreee 

OR MONEY REFUN 


SOLD DIRECT FROM MANUFACTURER To You 
WRITE TODAY FOR FREE CATALOGUE 


PAL KO, Ine. 


817 Wash. Blvd. CHICAGO Dept. R-2 


Here’s a book every Radio 
Man will refer to dozens 
of times every day— 














RADIO NOISES 


and their cure 


ror SOURCES 
s Cors 
oil 
tome AF aregneth 


ter 
focesamon 


erce so corrs 




















A Valuable RADIO BOOK! 


ERE is one radio book that answers every 


conceivable 
contains 76 pages, 8%4x1l1 
with wiring diagrams, drawings and photo- 
graphs showing where interference originates 
—how it is distributed, and how to eliminate 
it. This is a wealth of information needed by 
every radio listener, dealer and Service Man. 


Send fifty cents in stamps or check for this book. 


RADIO-CRAFT MAGAZINE 
96-98 Park Place New York, N. Y 
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tion in workmanship. materiale and electrical 
characteristics. Our specialists are trained to re- 
pair es: —— 12 hours. Write for free, 
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PEMBLETON LABORATORIES 
921 Parkview Avenue Fort Wayne, indiana 
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Our Readers Say— 


“The RADIO-CRAFT INDEX makes it easy to 
find the exact location s, any article or topic 
which appeared in RA i 
any loss of time, you nm ‘locate Quickly, the 
article needed. This book is a big help to every 
radio man.” 


The 
RADIO-CRAFT 


INDEX 


lt contains a thorough, alphabetical and fa a 
EVER 














arrangement of article and ject 
which has been published in all the issues of 
RADIO-CRAFT from July, 1929 to June, 1932 


Radio Men have conclusively proved to us the need and 
practicability for a book which has included in it, a com- 
prehensive and complete listing of every article which has 
thus far been published in RADIO-CRAFT, A_ book 
which has each topic so sub-divided and cross-indexed 
that a mere glance at a subject will give you any num- 
ber of classifications and uses of it. For example, if 
you look at tubes, you find this topic, various sub- 
titles, general, power, transmitting, photo-cells, testing 
of tubes, thyratons, ete. Every article or notice in the 
book has been considered so deeply important that when 
you refer to a certain classification, listed below the main 
topic, you will find perhaps a dozen or more articles 
treating the subject from different angles. The author in 
each case is given—the exact issue in which the article 
appeared, and on what page it is to be found. So ac- 
curately compiled, by C. W. Palmer, one of radio’s fore- 
most writers, that in less than two minutes you can turn 
to any article—needless to wade through all the issues 
of RADIO-CRAFT which have been published during the 
past three years. 


The RADIO-CRAFT INDEX is exactly the same size as 
the monthly magazine—it has 24 pages. It can be con- 
seniently kept on file with the copies of the magazine— 
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| 2. The Theatre Manager. 


| This is the gentleman who guards the por- 
| tals of theatte business; his signature must 
approve ll purchases or orders for work to 
be done. But he is a difficult man to ap- 
proach, being in general quite sophisticated, 
| if not hard boiled. He uses extravagant sales 
| claims in his own business too frequently 
to be much impressed by anyone trying to 
| sell him anything, however good the offer 
may sound, He is, however, very keenly on 
the lookout for every means of cutting his 
| expenses or of insuring his equipment against 
breakdown. The key to his good graces can- 
not be discussed now. After the background 
of his business problems is made plain, the 
proper method of approaching him will be- 
come clear. 


3. The Projectionist. 


The approval of this gentleman is vital. 
He is officially responsible for the operation 
and condition of the equipment in the pro- 
jection booth, Moreover, he is a responsible 
person in every sense of the word. In many 
states he is licensed only after a stringent 
examination. He deals with highly inflam- 
mable film, and a moment's carelessness on 
his part can cost a hundred lives. He will 
not be pleased with anyone who comes in 
proposing to show him how to do his work; 
but the fact remains that he can, in most 
cases, use the cooperation the local radio 
man can supply, and will welcome it if it is 
offered tactfully. The problem of dealing 
with him is complicated by the fact that 
some theatres employ union  projectionists, 
and some, men who are not members of any 
union, Most of the larger and wealthier 
theatres employ union men, whose salaries in 


the larger cities run to a hundred dollars 
a week or more. It is a fact that many 
of these men learned what they kraow about 


electricity in the days before sound came to 
the theatre and have never acquired an easy 
familiarity in dealing with vacuum tube 
equipment. Not that they need help in run- 
ning their jobs, for which they are paid, but 
often they can use it, if it is of the right 
kind, and properly offered. Approaching and 
dealing with them is a most vital factor in 
securing theatre business—one that will de- 
serve a full article, devoted to nothing else. 
and offering many concrete suggestions as 
to methods of approach. 


4. The Radio Man’s Function in the 
Theatre. 
Why it is that, when the projectionist is 


capable of making his own 
trained man’s services will be helpful to him 
(and can become indispensable) will not be 
quite clear until after the peculiar nature of 


repairs the 


theatre business has been discussed, and 
therefore will be explained more fully. At 
this point the radio reader may, if he will, 


accept the statement that he can be of most 
vital service, as ai fact, subject to later 
elaboration. The crucial point is that merely 
to repair theatre equipment is not enough: 
it must be repaired, when it breaks down, 
in a great hurry. The radio technician 
offers the theatre his experience, his meters, 
his stock of parts, and his instant availability 
as a resident of the community. In most 
instances no one but himself can give the 
theatre all these advantages. 


5. Sales Approach. 


That the sales approach to the theatre 
must be tactful and not clumsy; that it 
should not be undertaken on the spur of the 
moment but carefully engineered with a full 
knowledge of all the details of the sales 
resistance that normally will be encountered, 
should be sufficiently plain from the fore- 
going. Concrete suggestions will follow. 





Theatre Problems Are Interlocked 


It will be seen from the above that many 
of the problems a radio technician may ex- 
pect to encounter in seeking theatre business 
interlock with each other; therefore it was 
thought well to preface a detailed discussion 
of each with this general outline. When 
the subjects described above are taken singly 
, in greater detail, refereuce to this outline 
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Here at last is a device made to eliminate com- 
pletely man-made static, the type of noises that so 
often causes discomfort to radio listeners. Quickly 
it reduces it to a minimum, disturbances caused by 
electrical appliances and aerials of all descriptions, 
and brings in reception with clear, and excellent 
results. Can be connected in five minutes. Elimi- 
nates all roof aerials. 


Service Men and Dealers add this money-making 
radio device to your line—install the Dumont 
Eliminator in every home where you call to service 
the set. A lifetime of service is guaranteed for 
every Dumont Eliminator. 


_Clip Coupon and Mail 


DUMONT ELECTRIC COMPANY, Inc., RC 
453 Broome Street, New York, N. ¥. | 
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| enter the 


' entertainment, for 


should indicate how each of them relates to 
the others, and so make for more thorough 
understanding. But before any of them can 
be taken up fully it will also be necessary 
for the reader to have some conception of 
that extraordinary nature of show business, 
which underlies them all, 

Just as no one of the above subjects can 
be made clear without some reference to one 
or more of the others, so none of them, not 
even the technical nature of the apparatus, 
can adequately be grasped without constant 
reference to the unusual problems of the 
theatre industry. The special nature of that 
industry is described below, and_ should 
always be remembered through everything 
that follows. The high prices paid by 
theatres for projection room supplies and 
labor, the psychology of the theatre manager 
as a business man, and many other peculiari- 
ties the radio reader will find mentioned in 
the articles to follow, and will encounter in 
practical contact with his local theatres, 
are all explained by the fact that the amuse- 


ment business is drastically different from 
auy other business whatsoever. 
The butcher, baker and radio dealer all 


concrete merchandise, that can 
be carried away, that can be weighed, meas- 
ured, examined, The theatre’s customers 
carry nothing away from its doors, 
they carry it in their heads. The theatre 
does not sell even its seats, It rents them 
for the time being; time is what it sells, 
and what it gives in return for the money 
it takes is a mood—a very difficult thing 
for the customer to weigh, Measure or ex- 
amine. How can the customer ever tell that 
he is getting his money’s worth? So many 
little things prevent him from getting it. 

A man may easily buy his admission and 
theatre in a state of mind that 
prevents him from enjoying the show, The 
state of mind in which a man enters a radio 
store doesn’t matter quite so much, If he 
buys a tube, at least 
tube. But if he buys theatre entertainment 
while he is in the wrong mood to enjoy it, 


sell tangible. 


he comes out with nothing and holds a 
grudge against the theatre. Therefore the 
manager, unlike most other business men, 


must cajole his customers before they become 
his customers; must dress up his front with 


he comes out with the | 


unless | 


lights, and attractive pictures, put uniforms | 
on his cashier and doorman, decorate his 


vestibule called the lobby, 
things not thought of by other business men. 

Once the customer is inside no small an- 
noyance may be permitted. In the wealthier 
theatres, the lighting, the carpets, the seats, 
the drinking fountains, the rest rooms, the 
very tone of voice of the ushers, are given 
the minutest attention—thousands of dol- 
lars are spent on what seem, to one not in 
the business, to be the merest trifles, The 
theatre is in business to make money, not 
to throw it away, but even a small annoy- 


and do many other 


ance may upset the patron’s enjoyment of 
that intangible, unmeasurable thing called 


which he has paid his 


money, and then he is less likely to come 
back. <A large proportion of movie patrons 


are women, and the ladies, as everyone knows, 
are sometimes very fussy about very small 
trifles, and badly upset by them 

The moral of the above is that: a slight 
distortion in the sound is a crime; a distract- 
ing noise in the sound is a sin; and inter- 
ruption of the show is high treason! <A 
theatre will go to great lengths, and spend 
large sums, to avoid any of those things. 

That fact will be clearer when it is realized 
that theatre business, like the baker's and 
unlike the radio man’s, is essentially repeat 
business—the vital problem is “to make them 
come back.” But, differing from the bake- 
shop, the theatre does not purvey a necessity, 
The problem of the baker is to insure that 
his customers will return to him, instead of 
going to some other bakery, The problem 
of the theatre industry is to make customers 
come to the theatre at all. This is one of 
the reasons why, in theatre code, a distract- 
ing noise in the sound is a sin, and interrup- 


tion in the show unpardonable. It is also 
one of the reasons why advertising is of the 
most vital importance to show business, and 
why you will find the manager, when you 


go to see him, much more interested in the 
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In your community there are 
dozens of electric refrigerators 
to be serviced. Many need im- 
mediate repairs which can be made 
quickly, with little expense—and which 
you can repair with the aid of this au- 
thoritative Refrigeration Service Man- 
ual. Make many extra dollars, together 
with other repair work. Electric refrig- 
eration servicing is a well-paying busi- 
ness—start in your spare time—before 
long you will devote full time to it. One 
or two jobs pays the small cost of the 
OFFICIAL REFRIGERATION SERV- 
ICE MANUAL. 


96 Pages of New Data 
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OFFICIAL REFRIGERATION 
SERVICE MANUAL 


To bring this upets te manual right 
up-to-date. Mr. L. Wright, the editor of 
the OFFICIAL REFRIGERATION SERV- 
ICE MANUAL, has added a wealth of ma- 
terial on new electric refrigerators, and 
older models as well. As usual every re- 
frigerator has been accurately described 
from the viewpoint of servicing—diagrams 
to illustrate the essential parts, so simpli- 
fied that repairs can easily be made. The 
addition of these new pages will not in- 
crease the cost of the book to those who 
order their copy now. 
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Introduction to the Refrigeration Servicing Business 
History of Refrigeration 

Fundamentals of Refrigeration 

Description of All Known Types of Refrigeration 
Motors 

Trouble Shooting 

Unit Parts, Valves and Automatic Equipment 

Makes and Specifications of Units 
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Refrigerants and Automatic Equipment and Many 
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colored pictures he expects to dress his lobby 
with for the next show than in anything you 
can say about saving him money in the pro- 
jection room. It is also the reason why you 
have a very good chance to sell him an 
amplifier and loudspeaker to use outside his 
front door for advertising purposes. 


High Treason—and Worse! 


Theatre people say: “The show 
on”—and they mean it. The show 
on—one excellent reason is that if it doesn't 
the audience asks for its money back. Now, 
this is more expensive in show business than 
in any other, Because—if a dissatisfied cus- 
tomer brings back a radio receiver, and asks 
for his money, the radio store loses a sale ;— 
that’s bad enough, but at least it gets the 
receiver back, and can sell it some other 
time. But when the theatre 
to its patrons because the show has stopped. 
it gets nothing back, for the theatre does not 
sell seats, but “time,” and rents the seats for 
the time involved in one show. The next 
show is a new show, with new seats, or 
rather new time, to be sold. Time is the 
theatre’s stock in trade, and it cannot be 
taken back when the customer is given his 
money back: the theatre that has to refund 
admissions is in precisely the condition of 
a radio store that had to refund the price 
of a defective radio receiver—if the customer 
kept both the radio set and his money. It 
has lost part of its stock in trade without 


must go 


any return, Therefore—the show MUST go 
on. And whatever money must be spent in 
the projection room to see that it goes on, 


must be spent—if tubes cost $50 apiece, that's 
just too bad ; it’s a lot cheaper to keep spares 
than to have a breakdown, 

In these recent years of depression not all 
theatres have done as much as they usually 
do to avoid slight distractions to the patron; 
not all of them have done as much as they 
usually do to insure against interruption of 
the entertainment; but the above describes 
the normal condition of theatre operation in 
the United States, and a condition that has 
been fairly well approximated even in these 
hardest times. The chief difference the de- 
pression has made is that formerly the man- 
ager was so interested in his advertising that 
he ordered what he was told was the best 
for his projection room, and didn’t care 
greatly if it cost a bit too much. Now he has 
formed the habit of being extraordinarily 
keen to save any slight operating cost he 
can—but not at the expense of patron annoy- 
ance or—above all—of a stop in his show. 


* 
CARBON MICROPHONES 


(Continued from page 287) 
ment determining optimum stretch, 
try" is the best method, 

The carbon cups, H and I are filled half 
full of carbon grains, the grade dependent on 
the use to which it is to be put. Number 60 
is recommended for hard usage; No. 80 is 
used for general work and is selected in most 
instances ; No. 100 is best for extremely hizh 
quality reproduction. The latter packs quite 
easily and has a slightly higher background 
noise; and is suitable for use where the 
microphone is thoroughly protected from 
bumps and vibration. 

Figure 2 shows the procedure in filling the 
button cups. A flat piece of glass is held 
vertically, across the front of the button and 
the button tapped lightly to settle the car- 
bon, The amount of grains can be viewed 
and the same amount put in each one, If 
the pressure of the button felts on the dia- 
phragm is equal, the buttons will be balanced, 
electrically. 

The damping plate (F, in Fig. 1) is spaced 
from one to two thousandths of an inch from 
the diaphragm, If several grains of carbon 
or dust are permitted to remain on this, it is 
obvious that they will touch the diaphragm 
and damp the movement. The damping plate 
should be cleaned immediately 
sembling. 

The buttons are replaced and the micro- 
phone is again ready for an over-enthusiastic 
political speaker, an excited orchestra leader 
or a bouncing sound truck to start it on its 
downward path. 
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SERVICE ORDER FORM 
(Similar Form for Cunningham) 
z 
The Service Order Form is one of 
the most popular features of the 
RCA Radiotron-Cunningham Ser- 
vice System, comprising also a 
Prospect, Sales and Service Record 
Form, Service Billhead, Not-at-Home 
Card, Service Post Cards, Service 
Advertising Mats and numerous 
other profit-building items. 
* 


Thousands of dealers and service 
men are making money on service, 
right this minute, with the aid of 
the Service Order Form. 

+ 
This form offers the service man a 
simple, complete, accurate method 
of making charges and recording 
service work done. 

& 
Its very completeness stimulates the 
service man to do a thorough job. 
Space for “complaint” is a time 
saver because as many facts as 
possible are ascertained in advance. 

eo 
Complete customer information is 
compressed into one line ‘with the 
use of symbols. 


50 triplicate sets to a pad. Radio- 
tron Item No. 319. Cunningham 
Form No. 1180. Price, imprinted, 
with six sheets of carbon paper, 
3 pads for $1.25. 


| PROMOTION DEPT., R. 
| RCA, Camden, N. J.: 
I enclose $1.25 (cash) (check) 


(money 


order), Send me 1 set of Service Order 
Forms (3 pads). 
oO Dealer oO RCA Radiotron 


oO Service Man O Cunningham 
|Name..:... 
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(less batteries) 
Complete with 
Instructions 
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that of ordinary testers. 
This high- —s instrument includes a Triple Range 
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An Automatic ‘lector Switch instantly connects to 
the desired circuit and range, at the same time dis- 
connecting the meter from all other circuits and 
ranges. This safety feature prevents short cireuits 
and burn-outs, The meter employed is a 3% 
D’Arsonval type moving coil instrument. Accuracy 
within 2 percent. <A tapered compensator gives 
smooth zero adjustment on all ohmmeter ranges. 
The Multitester is mounted in an attractive, com- 
pact, crystalline finish case—5%"x8%"x4". Panel 
is clearly etched. A set of high-grade test prods 
with detachable alligator spring clamps included 
with Multimeter. 
Assembled, wired and ready to use o- net to deal- 
ers and servicemen, List 
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NEW MODEL 303A 
Will Always Be Up-to-Date 

Certainly it tests every new tube—more than 130 
different types are indicated on the panel. Fur- 
thermore, it provides for testing 50 more new 
type tubes. Perpetually up-to-date, it has many 
other features. Uses high-quality D’Arsonyal 
moving coil meter. Tests all tubes more accu- 
rately and scientifically. Only two selector 
switches to adjust. Has short tester, moulded 
sockets including large and small 7-prong sock- 
ets, pilot light indicator, gag test, second plate 
for all rectifiers, line voltage adjustment, beauti- 
fully etched panel, light compact, good-looking 
leatherette carrying case. 


$18.75 net to dealers and servicemen—List $35 
Also available in Knock-Down Kit Form Com- 
plete with Instructions $14.7§ 
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equipment, 
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For those Amateurs or Short 
Wave Fans who couldn't af- 
ford a real commercial S.W. 
Receiver, Postal is now offer- 
ing the International Pro- 
fessional. A powerful and 





selective, laboratory built 9 
tube A.C. Short wave super- 
heterodyne It employs a 





tuned R.F. — stage, _instan- 
taneous band spread, new 
drawer type coils, audio C.W. ose. 
3 watt output and other professional features, 
able world wide reception, Kit or laboratory 
wired. Described in November Radio News 
and October Short Wave Craft. 

Write immediately for diagram description 
and special offer to Radio Crait Readers. 
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TAUREX Meter Rectifier 


Converts any D.C. Milliammeter into a Sensitive 
FOR METERS—Size % in. by 


Can be used in Set Testers, Analyzers and for 
many other purposes. See article on Universal 
Analyzer in Oct. issue of Radio-Craft. TAUREX 
will be shipped postpaid promptly upon receipt of 
$3 (check or money-order)—or order C.O0.D. and 
pay postman. Furnished Complete with Diagrams 


and Instructions 
The Taussig MASTERDIAL—installed on your 0 to 


1 D.C. Milllammeter enables you to read Sixteen 
A.C. and D. Cc. yoltage, — and Capacity 
Ranges. Price $2.75 post 


Leo Taussig, 3245 ‘37th St. ‘ioe Island City, N.Y. 
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| MAKING CHOKES, ETC. 


(Continued from page 281) 
the layer and continue the winding operation. 


Tapping the Transformer 

It is much easier in taking taps off the 
windings to take them off at the outside turn 
(rather than to bring them from within the 
winding), and by juggling the number of lay- 
ers and the turns per layer this can usually 
be accomplished, if the number of taps needed 
is not too great. This will, of course, have 
to be planned out before the construction be- 
gins, If it is found necessary to bring out 
taps within the coil, great care should be 
taken not to weaken the insulation. The 
turn to be tapped should be pulled up slightly 
and a strip of empire cloth placed under the 
spot where the lead is to be soldered on. The 
lead running out of the coil should be in- 
sulated with cambrie tubing and have strips 
of empire cloth on each side. When the pri- 
mary winding has been completed, bind the 
last turn in much the same manner as be- 
fore; use a longer piece of tape for doubling 
back, and a strip of adhesive to hold ‘ft in 
place until the secondary binds it, Place 
one or two layers of empire cloth around 
the winding and fasten it by a small strip 
of tape around each side, If a static shield 
is desired it can be made of a very thin sheet 
of copper about %-in. wider than the wind- 
ing and cut to a length such that it lacks 
approximately %-in, of going clear around 
the primary. This can be held in place while 
one or two layers of empire cloth are wrapped 
over it and fastened in place with as little 
tape as necessary. Everything is now in 
readiness to start winding the secondary 
which is constructed the same as the primary, 
When the winding is finished and bound 
completely, wrap the entire coil with cotton 
tape, the wrapping being done perpendicular 
to the wire. The coil is then immersed in a 
hot mixture of beeswax and resin and slowly 
boiled for fifteen minutes, The coil is again 
completely wrapped, this time with either 
friction or empire tape. Build the core up 
as shown in Fig. 1, (if stamped laminations 
of this type are used) and slip pieces of 
paraffined cardboard between the coil and the 
core. The coil can be tightened onto the core 
by carefully driving very narrow wedges, 
from each side of the transformer, between 
the core and the cardboard. The core should 
be very tightly clamped to prevent excessive 
vibration; angle irons or bolts are suitable 
for this purpose, 


| Mounting the Transformer 


One of the easiest and most effective meth- 
ods for mounting such a unit is to place it 
in a can similar to the type shown in Fig, A. 

After the transformer is placed in the can, 
the can should be filled with hot asphaltum 
ov resin compound to seal the unit. The fol- 
lowing table, I, of average design factors, 
xives the desirable set-up for use in building 
ordinary transformers of conservative rating, 
although the values can be varied up to ten 
per cent, and still be within working limits. 
It is advisable to use single-cotton, enameled 
wire for this class of work as it has high 
insulating qualities and cannot be damaged 
as easily as plain enameled or plain double- 
cotton-covered wire. 


TABLE I (Average Design Factors) 


Rating Core. Sq. in. Wire Size 3/V 
Watts X-Seetion Pri Pr Pre or Bee 
50 2.0 Sq. In, 23 500 4.55 
re 22 = 2 425 3.87 
100 —— = 20 350 3.18 
150 a © 18 510 2.86 
200 33¢ @& 16 265 2.52 
300 a = 14 245 2.23 
400 a ° 3 190 1.75 
600 —- * 11 135 23 
800 —e | 10 120 1.09 
1000 —_ + 9 110 1.00 
Although different transformers will re- 


quire slightly varying methods of construc- 


tion, by exerting care and discretion, highly 
satisfactory transformers will result, 
(The next article will cover A.F, trans- 


formers.) 





RADIO-CRAFT for 











A Symbol 


eens Yule log—symbol of Christ- 
mas through the ages. On the 
great holiday the lord of the manor 
threw wide the doors, and misery 
and squalor were forgotten in the 
cheer of the boar’s head and was- 
sail. 


Customs change, but the Christmas 
spirit is ageless. Today millions ex- 
press it by the purchase of Christ- 
mas Seals—the penny stickers that 
fight tuberculosis—still the greatest 
public health problem. Your pennies 
will help. 
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THE MAGAZINE OF SEX SCIENCE 
SEXOLOGY, foremost educational sex magazine, 1s 
written in simple language and can be read by 
every member of the family. It is instructive, en- 
lightening—not a risque book—contains no jargon 
Devoted to Science of Health Hygiene. 

Contains 25 important articles on Sex Science, 68 
pages, with attractive two-color cover. Here are a 
few of the more important articles; Pregnant men; 
Sex Starvation; Circumcision of Women; Men Who 
Suckle Infants; Church and Sexual Education; Men- 
struation in ee = Birth of Stone Babies; 
Sex Crimes; A Boy a Girl?; Sexual Selection; 
Control of Syphilis; Sexual Deficiencies; Impotency 
in Young Men; White Man Turns Negro, etc. 

Get a copy of SEXOLOGY on any newsstand, or, 
if your dealer cannot supply you, send 25c in stamps 
for a copy of the current issue. 

SEXOLOGY 25R West Broadway New York, N. Y. 














Read the announcement on page 260 
about the new 1934 OFFICIAL RADIO 
SERVICE MANUAL. This is the great- 
- book of the year for Radio Service 

en. 
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A 26-W. "INTER- 
LOCKING" P.A. SYSTEM | 


(Continued from page 283) | 


the speaker field. Therefore, it is recommended 
that the separate external speaker field exciter. 
shown in Fig. I, be employed. 

This unit as shown at B in Fig. 8 is com- | 
posed of a heavy-duty power transformer, 
PTS, arranged in a full-wave rectifying cir- 
cuit employing a type 83 mereury vapor recti- 
fier V10 (which produces sufficient current to 
fully energize tiro 6,000 ohm field coils), to- 
gether with a 15 hy., 200 ohm, 120 ma, choke 
coil, Ch10, and an 8 mf., 500 V., dry electro- 
lytic condenser, C21. The latter two units 
remove all audible filter ripple from the 
speaker fields. Flush-mount female recepta- 
cles RC3 and RC4 provide for convenient 
connection of the two speaker fields to the 
exciter. 

By using this special field exciter the versa- 
tility of the system is vastly increased, It 
provides for the use of an additional speaker 
at any future time (if the initial purchase 
includes only one) without making any 
changes, and also simplifies the installation 
of either one or two speakers at any distance 
from the amplifier, since only the voice-coil 
connections need be run from the amplifier 
to the speaker, while the 110 V., A.C. con- 
nections for the exciter may be taken from 
any A.C, outlet adjacent to the speaker. 

(The manner in which the accessories are 
connected to one another is illustrated in the 
block diagram, Fig. 9.) 

It should be borne in mind that one of 
these exciters is required for every two speak- 
ers; thus, if four or eight dynamic speakers 
are employed, then two or four exciters re- 
spectively, must be used. Figure J shows 
how both the speaker exciter and phono, turn- 
table power supply are temporarily mounted 
in the cover of the speaker case. Both units 
are readily demountible for use at remote 
points, 

In conclusion, the writer expresses the hope 
that this unique and highly versatile P.A. 
System will be the means whereby radio 
dealers and Service Men will considerably in- 
crease their incomes, either by entering, or by 
branching into the highly profitable “indus- 
try” of renting or selling P.A. amplifiers. 
The author will be pleased to answer any 
queries that Rapio-Crarr readers may ad- 
dress to his attention. 


List of Parts 


Input mixer control box 

One Remington double-button 
transformer, type E670, T1; 

One Remington phono. pickup transformer, 
type E670, T2; 

Two Electrad rheostats, 400 ohms, R1, R2; 

Two Electrad modified “T” type attenuators, 
0.5-meg., R3, R4; 

Two D.P.D.T. toggle switches, Sw. 1, Sw, 2; 





microphone 


One S.P.S.T. toggle switch, Sw. 3; 
One S.P.D.T, toggle switch, Sw. 4; 


One Remington tone control, TC ; 

One Readrite milliammeter, 0-25 ma., M2; 

One 3-way polarized plug and outlet, PPI, 
PP2 ; 

One Coast-to-Coast drilled chassis; Mise. 
hardware assortment. 


A Tip for SERVICE MEN 


HE name “ELECTRAD” on a replacement Resistor, Volume Control or 
Amplifier has always meant the HIGHEST QUALITY at the LOWEST 
POSSIBLE PRICE. ELECTRAD products were the best obtainable when radio 
was young, and they are the best today—the result of pioneering and 


specialization. 








of 


RESISTOR PERFECTION 


Here is a wire-wound, vitreous-enameled ten 
watter that is compact, beautifully made, long- 
lived and remains constant in resistance value. 
The price is so low there is no longer any ex- 
euse for using non-wire-wound resistors of low 
wattage, when you can have the extra safety 
factor without extra cost. 
The electrical industry has recognized vitreous 
enameling as the finest type of insulation for 
more than fifty years. 
Monel Metal contact bands and lugs resist oxi- 
dation and eliminate expansion strains. Equipped 
also with pigtails. 
Same type made in three sizes, three ratings and 
67 values. 





Plain and switch covers in- 
stantly interchangeable. Just 
snap one out and the other in. 


The Handiest 
VOLUME CONTROL 


Without disturbing control connec- 
tions, ELECTRAD Replacement Vol- 
ume Controls may be converted to 
the power-switch type merely by re 
moving the standard end-cover and 
snapping the switch assembly in its 
place. . 

Long, ALUMINUM shafts are easily 
cut to desired length. Just five types 
required to service 799 standard 
model receivers, 





VEST-POCKET 
VOLUME 
CONTROL 

GUIDE 





Write for FREE Copy 











Write Dept. RC-1 r 


t 1 fi 

FREE GENERAL CAT4- 

LOG and VEST-POCKET 

vs VOLUME CONTROI 
GUIDI 


wt D0 ove paar Ue, 


175 Varick 8t.. New York. N.Y. 











The Source of Supply 
AMPLIFYING EQUIPMENT 


Mixing Panels, 


Here you can get everything from the small Portable 
Public Address outfits to large Rack and Panel combina- 
tions for theatres, auditoriums and schools. All types, 
sizes and prices of units for indoor and outdoor fixed or 
movable installations—many of them carried regularly in 
stock ready for immediate delivery. 


Transformers, Booster Devices, Cen- 
tralized control assemblies, Radio and Phonograph, Screen 








Grid Audio, Pentode Amplifiers and _ — ty ment 

2 puilt to order. tack of every unit in this wide, well 
WANT IT? balanced line is the Webster laboratory and the Webster 
Webster equipment and statements are de 


Phono. Motor Power Supply 
One Remington power transformer, type E670, 
PT?2: guarantee. 


Complete Webster 
pendable. 


catalog showing latest 

types of amplifiers and 

other sound equipment, 
sent on request. 


THE WEBSTER COMPANY 


CHICAGO, 


One electrolytic condenser, 2,000 mf., C27; 
Two copper-oxide rectifiers, type XB-16, RE1, 
R To « 


Inquiries and requests for quotations invited. 


Two flush-mount female receptacles, RC1, 
RC2; 

One S.P.S.T. “on-off” switch, Sw. 5; 

One fuse, 2 A., F2; 

One Coast-to-Coast drilled chassis; Misc. 
hardware assortment. 

Speaker Field Coil Exciter 

One Remington power transformer, type E670, 

ay 


ILLINOIS 





One Remington filter choke, type E670, Ch10; 
One 8 mf, electrolytic condenser, C26: 


Tee fuunte flush-mount receptacles, RC3, BACK ISSUES OF RADIO-CRAFT 


One 20 ohm C.T. resistor, R20; which you might need to complete your files, can still be had at the price of 25¢ per copy. 


One §S.P.S.T. toggle switch, Sw. 6; ° * : i 
One fuse, 2 A, F3; Send us your requirements, together with your remittance in check or money order. 














One Coast-to-Coast drilléd chassis; Misc. RADIO-CRAFT 98 PARK PLACE New York, N. Y. 
hardware assortment. 
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| CAR-RADIO NOISE 


































































































































Ne el (Continued from page 288) | CLAS S i F | E D 
ATE TVALUE IN MIKES at 
§ internal pickup, battery lead, remote control ADVE RT | S E M bE N TS good 
lead, etc. This should be minimized before sodas 
anything is done about connecting or locating Advertisements in this section are inserted at the Ne: 
the antenna. Shunt one of the “spare” con- cost of twelve cents per word for each insertion— rods 
The BRUNO SUPERIOR densers from the key side of the ignition coil Coch’ cheuld, gocompeny ah clansiled oavertisomenr sides, 
® -— ° 3 8 d a ss pd ac si p 
VELOCITY MIKE is “so su- | to ground. Likewise try a connection from unless placed by a recognized advertising agency. No all co 
ferior to the average micro- the gas indicator side; also, the battery side less thas ten words are accepted. Advertising for as we 
phone used by amateurs that | of the coil, if it is a three-contact coil. Do | wy my 3933 issue should be received not later places 
5 there ce ir gel says not try to connect a condenser from the mid- | a that | 
¢ a wellknown radio expert. noint of the coil to ground because, besides is a g 
ra Excellent for public address - os P ” * - 
z or studio. Rapidly replacing | Setting a nasty shot in the arm,” you will | onto 
2 carbon mikes. Voices come “Kill the motor,” since high-tension current | AUTO GENERATORS If 
thru life-like. Says _Mis- goes through a small condenser like sand | made 
sissippi, not ‘“Mith-i-yippi”. through a sieve, and a puncture is liable to | obtail 
Response 30 to 14,000 cycles. happen to the low-pressure condensers used A.C. AUTO GENERATOR—Convert Ford gen- ander 
List Price (Kit) $10.00 for the purpose. Bypassing one or more of | ¢fator into 110-volt, 250-watt, dependabel A.C cation 
the points mentioned should bring the noise generator. Driven by fan belt on car. Adaptable the b 
BETTER RECEPTION down Gechietiy | for public address, radios and home, camp or 
ind | flood lighting. Simple instructions with complete ing U 
WITH THE AMPERITE | If the ignition coil is mounted under the | eave. Only $1. Autopower, 410 So. Hoyne, seats 
oi E | dash-board, on the set side of the bulkhead, it | — bonde 
a only rr voltage — | is best not to waste time but to remove the | of th 
or. Keeps set at the required volt- QA =. . : a . cesso 
age. Prevents overloading and un- coll and place it 7 the moter compartment, POWER SUPPLIES The 
: ’ > as near to the distributor as possible, It a 
timely burnouts, “ : 
are sometimes happens when the switch is an in- . cause 
561 BROADWAY tegral part of the coil, that when the coil is | A.C. POWER, less than $5.00. Build a 300-watt, of ar 
MPERITE (orporation ~ new york I | 1 q 
if pth removed it will be necessary to obtain a sepa- | 110-volt, 60-cycle, public address or light genera- that 
a —___1_____— , rate switch and put it on the dash; then, eb a plans af Faw Ba A.C. Power. P. O. back- 
lock the original key in the coil and solder it Se ees eee rail 
G CLOSEOUT OF in place in the locked position. Bring the drop 
FINAL BI leads from the new key to the coil by using RADIO apa 
T BE CHECKERS ordinary, heavy-duty twisted lamp cord, first ’ Th 
alti U sheathing it in copper shielding. aeria 
‘ ‘ | RADIO PARTS—WE CARRY EVERYTHING be m 
: vot) me tube Connect up the coil, close the hood and, for receiving and transmitting. Wedel Company, know 
seer Ph age Logs using a coil of fifteen or twenty feet of in- | Inc., Wholesale, Seattle, Washington. thee 
dealer wants. Now sulated wire connected to the antenna lead ~ pare 
you can afford to and thrown on the ground outside the car, CRYSTAL SET—Something new. Separates all 
buy two or more at a Pp time 
this special price. | tune in a station and note the noise level stations. Operates speaker. 750 miles verified. nei 
Only 25 left. Each | with the motor running. Unless the car re BE 6 others, 25¢ coin. Modern Radiolabs, oe 
+d erry Pe | is a Buick or a similar car which has every- —_ <iberty, San Francisco, Calif. ee 
XYL single | thing practically inside the motor block, it is = near as i 
= Our to be expected that noise will be heard, but it top 
$9975 should be decreased to some extent, MAI LING LISTS with 
y Fast 
243 112A 42 57 a1 | | “Trimming the Rotor” hey 
245 (120 = (34 44 5 82 | but 
3 33, 38 45 59 83 The next procedure is “trimming the ro- | Pave the way to more sales with actual rh 
19 26 37 ot 15. 5 tor” of the distributor. Remove the cap on | names and addresses of Live prospeets. regu 
O1A P 38 49 7 | the distributor head and take out the rotor | Get them from the original compilers the 
BS +4 4 +s . UX199 | | (that little gadget which goes ‘round and of basic list information—up to date— ket, 
Wwpl2 32 41 56 round and actually distributes the ‘“‘kick’’). a ta: 
Lightly dress down the running-edge with a abou 
ee ° ; DERS file to remove the corrosion from the firing Tell us shout your busines hepa avip B 
DAY C. * ). pane side, and then curefully build it up with hard Touten ho a ce am pant a ante 
ders ‘must ‘be accom | solder as shown in Fig. 1B so that it makes x “i dens 
paniec ry 0% de- | arvtne vintine o . »f » ome o \a Sinoee 
posit. Include postage. ae es ponte ga sonagine de a ae ce 0 Ing | 
45D Vi treet CECE. Gomme Care Ure ( Fc secu 
on EW ORK. ue Y. makes an actual wiping contact by means of | 6 page Re erence aa 
Headquarters for Transmitting Apparatus a spring slider. In this case simply dress up eyere) 4 and Mailin as tl 
— the cap contacts and rotor with very fine Ms f 8 elect 
HIGH- FREQUENCY LOUD > emery cloth or, preferably sandpaper, until | LIST. CATALG 3 the 
shiny. ,. 
y Gives counts and prices on cl 
SPEAKER In the case of fixing the rotor, it need not Sh: ne a lines ae ~~ “— to m 
be stated to use extreme care, because if a owe FOR now to special lists by ter- Lea¢ 
slight amount too much solder or a sloppy Fitories and line of bus usiness. Auto lists of = 
ob of soldering is done on the point there This 
Effictent, precision-built dynamic ‘: a very peat hanes of the distributo . roe ds Ayal a> wos __ it pi 
unit to cover audio band from - y sre strat r cap ¥ Pp a services, rite today. 
3000 to 12,000 cycles. Seeetely being split the first time the motor is started ow 
designed horn included with unit, up. <A few tests will generally show how dist1 
gg By ye fey much to use in each individual case. It is R. L. POLK & CO. tro] 
or cone speakers and filter listed better to make several tries each time, adding Polk Bldg.—Detroit, Mich, both 
below. a a little until it just makes a light contact, Branches in Principal Cities right 
List $25.00 than it is to spend time and money buying World’s Largest City Directory Publishers cond 
your customer a new cap for his distrib x use 
Special high and low- . . Batting | List Copgtion, Business Statis- of t 
pass filter | with coup The placing of the “A” battery lead can tics. Producers of Direct Mail Advertising, of t 
calor cutee.” Gat also cause a goodly amount of pickup. Try nece 
aluminum case and all three suitable places for the least amount = in t 
coupling transformer. of “back up” namely the positive “A” of the P 
i battery, the starter positive and the ammeter 
List $25.00 | positive. When the best place is found, make — — men 
Write Dep that lead as short as it is possible. The e 0 e oya ~ ‘ 
RC- yy - Data writer has found cases where a healthy-size | ee 
. “ IO 
RACON ELECTRIC co 1 Rk.F. choke properly bypassed to ground helped The HOMELIKE Hotel of Philadelphia .~ 
of EMC. immensely. For this purpose a simple choke | fi _ 
} «SR East 1 19th Street, New York, N. Y. | is made up from annunciator wire wound on at Broad St. & Girard Ave, pre 
S U P E R T E Ss Tl N G K 1 T ! a suitable form. From % to % pound of No, Ph " del h P . 
14 is sufficient, ila i D 
WITH PENCIL TYPE HANDLES % a Se tenr 
and interchangeable Tip End. With all these tests made, install the an- Combines every convenience and home com- dist: 
. y ste wi ® Plug-In- " shire Seo > — P ag . - - 
ls gy FA, fg raged — Is oo " — d, = —_ yee vw fort and—commends itself to people of swit 
Needle Point Phone Tiss, ood oy ‘aut tee w “a “— he 1en ft - pe e refinement, coil 
2 Spade Lugs, Long, hin wire was being used. the noise level goes s 
Pencil-Type Randles for at up it means that your aerial is either inef- WITHIN 5 MINUTES OF CITY HALL mn 
testing tight places. Idea a” « . — = é : c 
for ‘testing lt, and Short- ficient or insufficient. If you are using the Rates as low as shie 
wave Sets, Coils, Condensers, antenna supplied with the car, in the roof . sure 
= Pe meg vod $100 ‘Foon. of the tonneau, try supplementing it with an ert ry poe a 1} left 
American Radio Hardware Co. under-car aerial; also try using just an un- F P avoi 
New Yon Street | y. | dercar aerial alone, not using the car aerial We make it our business to please Pac! 
Write for Free Parts Catalog at all. With due respect to the manufactur- Ask for Mr. Thatcher, Mgr. 
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ers of the cars, they sometimes make very | 
good noise pickups out of what was meant to PORTABLE PUBLIC ADDRESS 7 UIPMENT ! 
be an efficient radio aerial, 2 


Next bond all the pipes, wires and control 
rods coming through the bulkhead, on both 
sides, grounding both securely and soldering 
all connections. Ground the electrolock cable 
as well as the speedometer cable at several 
places along their lengths—first making sure 
that the metal you are grounding it to really 
js a ground and not “above,” or just hanging 
onto a wood frame-piece. 

If after all these precautions have been 
made a great deal of the noise is not removed, 
obtain a piece of copper screen and place it 
under the floor mat, directly beneath the lo- 
cation of the set, and ground this securely to TYPE PG-63—A smafler and lighter design 
the bulkhead, If an overhead antenna is be- | including close talking carbon microphone, 
jng used, make sure that the springs in the ae B ca and dynamic loud- 
seats and back of the seats are all well | SPeaker—a self-contained in one convenient 


we carrying case. Operates on 110 volt AC and 
bonded together and grounded to the chasses is designed to reenforce speech and music, 





TYPE PG-62—A complete Portable Public 
Address System, including the famous VELOC- 
ITY MICROPHONE, a high grade Class B 
20 watt amplifier, and two modern dynamic 
loudspeakers—all selfcontained in one con- 
venient carrying case. Operates on 110 volt 
AC and is designed to faithfully reenforce 
speech and music. Has provision for electric 
phonograph input. 




























of the car; as well, ground all the metal ac- | and has provision for electric phonograph 
cessories which may be placed on the car. input. 

The robe-rail of one particular open car 

caused two men to spend over three-quarters , eae 
of an anxious hour on a car only to find out 








that this member was screwed into a wooden A full line of high quality sound reenforc- 
back-post and was not grounded. When this ing equipment is available for permanent in- eevens Gel cuimame Gente’ on Geet 
rail was grounded securely to the chassis, a stallations. and without obligation. 
































drop in the ignition noise level which was _ segs : . 

really unbelievable was noted. rite for descriptive literature. sS 
The writer has a penchant for under-car ANYTHING IN SOUND REPRODUCTION =. 

aerials. Whereas the overhead antenna may Photophone Division Co 

be more efficient in some instances—lI like to 

know that my results will be the same all the be C A VICTOR COMPANY INC 

time, so for that reason always use the same pa . bo . 

style antenna, supplementing it from time to Radio Headquarters CAMDEN, N. J. 

time with the car aerial furnished when it aes - pontine “ 

proves to be as good as the under-car aerial. 

The aerial used is simply a piece of copper 

screening a foot and a half wide and from six 


to seven feet long, set in a flat bag made of 
top material (water-proof, of course) and 
with a tape at each of the four corners. 
Fastened between the front and rear axle of 
a car they are neat, clean, efficient and cost 
but 45 to 50 cents to make up. 

The following are some of the methods 
regularly used to eliminate noise in some of 
the most popular makes of cars on the mar- 
ket. To list all of the cars would be too great 
a task, but the few popular ones noted cover 
about all the methods used. 

BUICK.—Battery lead installed in shield, 
antenna wire shielded, suppressors and con- 
densers connected. A small piece of screen- 





WAKE UP... 
STOP DREAMING e 


@ Radio Offers a Real Future 
For Ambitious Men— 





To the man who has time on his hands just 








ing sometimes used on floor of car under set now—the man who wants to put that time 
ie See sant 60 8 ee ee | FREE to thinking of the future—CREI offers a 
y grounded to frame. This will gen- | — complete home study c ie Senediost 
erally eliminate all of the noise in these cars ] . 4 y course in Fractica 
as they are the easiest to work on, everything | Illustrated Radio Engineering. 
electrical about the car being shielded and | N a's P P 
the spark plugs being encased in the block. Booklet f = we y is this Gtensen course prepared 
CHEVROLET.—Coil moved up and fastened | Containing complete = & a 2 = on radio-minded man, but it 
to motor block in close relation to distributor. information regarding consists or a series of instructions in special- 
Leads from switch to coil being run in a nites tanidiind ahaa ized training for those radio men who know 
twisted pair, shielded in copper shielding. | ie ie & sale that technical training will give them that 
This lead should be run in such fashion that : needed knowledge and ability to forge ahead 


it passes low on the motor block alongside of 
the distributor. Build up the rotor of the 
distributor. Bond all wires, pipes and con- 


tol node coming. throug the bunnnead on | ~ CAPITOL RADIO ENGINEERING INSTITUTE 


right side of car. Use all suppressors and . 
condensers, and if a slight noise is still heard 14th and Park Road, N.W. (Dept. RC-| 1) Washington, D. Cc. 





to bigger things! 








use a condenser on the switch or battery side 
of the coil, On some of the earlier models pm 
of this car, notably the 1930 and 1931, it was 

















necessary to install a fairly heavy R.F, choke THE NEW 
in the “A” lead, bypassed to ground. Ss 

PONTIAC.—Place coil in motor compart- HALLCROSS 
ment near: distributor and follow precautions WHEATSTONE 


as outlined above for the “Chevvy.” In ad- 
dition it is sometimes necessary to bond and 
*tound all the cushion springs and robe racks, 
An under-car antenna is generally more ef- 
ficient on the smaller closed models and road- 
ster jobs of this make. 

DODGE.—Use highly efficient under-car an- 
tenna and extremely short leads from coil to 
distributors, Shield all ignition leads from 
switch and use condensers on switch side of 
coil to ground. For some undecipherable rea- 
son it is sometimes necessary to run the 
wires from the distributors to the plugs in 
shielded wire, When this is being done make 
sure however that there is sufficient space On page 305 of this issue you will find an important announcement which tells about 
left between the suppressors and shield to the OFFICIAL REFRIGERATION MANUAL and the new material added . 


avoid a jump-over to ground. Regulation bringing thi ; ; ; ici i 
Packer “Lachar®” atbded ignition wine ringing this valuable book right up to the minute with new servicing material. 


BRIDGE (No. 630) 
This inexpensive, rugged, and reliable 
instrument can be easily assembled by 
electrical technicians. Good accuracy is 
attained by employing a set of very ac- 
curate SHALLCROSS Resistors and a 
sensitive L & N Galvanometer 
Range, .01 ohms to {1.1 Megohms 
Send 6¢ in stamps for Bulletin 
630-P containing full informa- 
tion and construction details. 


SHALLCROSS MFG. CO. 


700 MacDade Bivd. Collingdale, Pa. 
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On this page are listed manufacturers’ catalogs 
and booklets, chosen because they are of in- 
terest to readers of RADIO-CRAFT. You can 
obtain copies FREE by using the coupon below. 











5. Cxrarostat Controt Hanproox. <A large 
32-page book containing detailed specifications 
of volume controls, attenuators, constant-im- 
pedance controls, phonograph pickup faders, tone 
controls, line ballasts, rheostats, potentiometers 
and fixed resistors of various kinds, together 
with valuable circuit-design data. Clarostat 
Manufacturing Company, Inc. 


6. MeasurtnGc RESISTANCE BY THE DEFLECTION 
Metuop. The conventional method for the meas- 
urement of resistance involves the use of the 
Wheatstone bridge, a costly piece of apparatus. 
However, there are other methods which provide 
a fair degree of accuracy, enough for all prac- 
tical purposes. The least expensive is the de- 
flection method, which makes use of popularly 
priced milliammeters and_ fixed resistors. This 
bulletin describes the method completely.  Shall- 
cross Manufacturing Company. 


11. Supreme Instruments. Contains lengthy 
descriptions of the Supreme service instruments, 
including the AAA1 Diagnometer, which is five 
instruments in one, the model 90 analyzer, the 
model 40 tube tester and the models 60 and 70 
oscillators. Interesting to the Service Man be- 
cause it tells how his work is facilitated by 
ingeniously-designed test equipment that indi- 
cates the condition of an entire set in a few 
minutes. Supreme Instrument Corporation, 


19. A Baptism or Free. Centralab fixed re- 
sistors are made by forcing a carefully calibrated 
resistance material through a _ plastic ceramic 
material, and then baking both under terrific 
heat. This booklet describes the manufacturing 
process in detail, and lists the advantages 


claimed for fixed resistors of this type. Central 
Radio Laboratories, Inc. 
12. Reaprite Rapto Instruments. This six- 


teen-page pamphlet contains some valuable hints 
on the testing of electrolytic condensers, as well 
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as descriptions of the full line of popular-priced 
Readrite instruments. Worth having. Readrite 
Meter Works. 


76. Tue Coast-to-Coast “Broapcast.” The 
“Broadcast” is the Spring-Summer 1933 edition 
of a 100-page mail order catalog that is a veri- 
table encyclopedia. Every article is well illus- 
trated and described for the benefit of radio 
dealers and Service Men, for whom the volume 
is specifically intended, Coast-to-Coast Radio 
Corporation, 


94. Exectrap Propucts. The newest and 
latest catalog of Electrad products contains 
twelve pages and lists many types of fixed and 
variable resistors and five different kinds of 
amplifiers for public address purposes. The 
popular Truvolt resistors have been improved 
by the addition of insulating shields and heat 
radiating covers, and a number of new sizes have 
been added to the line. A handy and useful 
catalog. Electrad, Inc. 


96. Tose Fittertzer anp Conpensers. The 
Tobe Deutschmann company is now catering to 
the Service Man with an extensive line of filter, 
by-pass and line condensers and radio noise 
eliminators. A full page is given to the new 
“Filterizer” noise eliminating antenna system, an 
item of particular interest to Service Men be- 
cause of the money-making opportunities it 
offers. Tobe Deutschmann Corporation. 


97. Arco Tuse Butiretin. A _ descriptive 
folder giving full technical characteristics on the 
complete line of Arco radio receiving and trans- 
mitting tubes, photo-electric cells, television 
lamps, hot and cold cathode tubes, cathode ray 
tubes, rectifiers and charger bulbs, This can be 
posted for easy reference. Arco Tube Company. 


98. How to Use Notse Repuctnc ANTENNA 
System on Broapcast Waves AND SHORT WAVES 
is the title of the latest booklet on this important 
subject. In addition to covering the theory, the 
practical application of the various noise-reduc- 
ing systems available for broadcast and_ short 
wave use, is described also. Lynch Mfg. Co. 


102. America’s Otpest Rapro Scuoor. This 
attractive 16-page catalog describes the various 
course of instruction available at the RCA In- 
stitutes in New York and Chicago. Training is 
given in the following subjects: radio broadcast- 
ing, radio operating, radio servicing, and sound 
and public address work. Home _ study courses 
are also offered. RCA Institutes, Inc. 





103. Mires Pustic Appress Systems. A con- 
cise 8-page catalog listing microphones, loud 
speakers, power units, amplifiers, transformers 
ae incidental accessories. Miles Reproducer Co., 
ne. 


104. Weston Sranparpizep Service Units. 
This folder describes a complete series of stand- 
ardized service units, consisting of an analyzer, 
tube checker, oscillator, volt-ohmmeter and ca- 
pacity meter, Weston Electrical Instrument Corp. 





105. Rapvto Barcatin News, This dealers’ and 
Service Men’s mail order catalog is a veritable 
buyer’s guide. Among the hundreds of items 
included are auto radio sets, mobile sound ampli- 
fiers, dynamic speakers, and replacement parts 
of every description. Federated Purchaser, Inc. 


106. Ex-Stat Spectartres ror Rapro Service 
Tecunictans. A_ useful talog of resistors, 
condensers and volume em oy prepared es 
cially for the Service Man. Of particular value 
is a ten-page section listing the correct replace- 
ment volume controls for numerous radio re- 





ceivers dating back as far as 1926. Tilton 
Manufacturing Company. 
107, Suure Tecunicat Buttetin. A 4-page 


bulletin published monthly, and devoted exclu- 
sively to the advancement of microphone tech- 
nique. Shure Brothers Co. 
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split for about an inch or so and that part 
of the shield removed, is generally O. K, 
Ground all shielding well but take c@re that 
in doing it no chance of grounding due to 
rain is possible. 

CHRYSLER.—Coil moved up next to dis- 
tributor and all wires on both sides of bulk. 
head shielded and bonded. Coil bypassed and 
a goodly portion of shielding used under floor 
mat in region of set. Under-car aerial pre- 
ferred. 


PACKARD.—Best results are met with the 
use of an under-car aerial in addition to 
overhead aerial when car is furnished with 
same. Thoroughly bypass all coil leads and 
shield ignition wires from coil to distributor. 
Some of these jobs have had to have the coils 
moved up to the front of the motor block, 
There are a great many custom-built body 
jobs in this class and great care will have to 
be taken in bonding the cushion and back 
springs. Bypass all dome light leads at the 
light, and ground thoroughly not only the 
protective cable on spotlight but also the 
standard used to hold the spare tire in the 
fender “well” on the sport jobs. 


AUBURN.—One of the toughest cars to 
work on is this job. This is especially true 
of the models which encase the leads coming 
from the distributor in an aluminum-topped 
hood. It is necessary to spare no pains or 
copper shielded wire on this car, as every 
available lead must be thoroughly shielded, 
every control rod bonded and grounded, and 
the coil placed in close relation to the dis. 
tributor, Also ground all metal floor panels 
that are not already grounded. Run the “A” 
battery lead-in shield from the ammeter lead 
or starter positive. Make sure that every 
piece of metal in the chassis, even down to 
the window raising mechanism is grounded, 
as well as grounding thoroughly the frame 
holding the spare tires. If the car uses a 
tonneau windshield as su many of this make 
do in the open cars, ground this and the 
metal back of the front seat thoroughly, not 
being content with merely grounding the 
metal back and relying on the screws holding 
the windshield to bond it to the back. To 
the Service Men who can lick an Auburn com- 
pletely on the first “crack” belongs the title 
“The complete ‘Auto-trician’.” It has been 
done, but generally if an Auburn comes into 
the shop the owner is given to understand 
that some little noise may be present “at 
times.” This is to forestall calls when the 
owner finds other, less expensive cars with 
little or no noise at all. It can be reduced 
to a minimum by careful work and attention 
to details as shown in the first part of the 
article. 


FORD.—This is another easy car to work 
on, especially some of the older model A’s, as 
all that is necessary in these cars are the 
suppressors, and condensers, and shielding of 
the coil leads, In the later models the 4's 
and V8's it is a little harder as the distribu- 
tors will have to be dressed down and the 
coil sometimes moved up. Bonding and 
grounding of all wires and control rods is of 
course part of the job. In the two-door 
sedans it is best to supplement the overhead 
antenna with an under-car aerial, and also 
bond and ground the springs of the back seat. 


PLYMOUTH.—Coil should be moved up to 
the distributor or placed as far front as pos- 
sible. Shield and bond wires on both sides 
of bulkhead. Not much trouble. However, 
on account of the “floating power” feature of 
these cars some trouble is experienced due 
to incomplete electrical bonding of the block 
to the chassis. A copper bond strap made 
from shielding, fastened under one of the 
bolts and thence to frame will lick it easily. 

Now a word at this time about the care 
necessary when working on and around igni- 
tion systems. A “short” plays havoe with a 
car battery and if when changing coils around 
and rewiring ignition systems for new 
Switches there is any chance of a short, take 
the time first to disconnect the positive lead 
from the battery and then go on with the 
work. Remember also, that a grease spot on 
the upholstery leaves a bad impression on 
the customer, besides showing you up as a 
careless worker. If you want repeat busi- 
Ness the surest way of getting it is to do 
good, clean work and let your own customers 
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art send around their friends. Fully 75 per cent 
K, of the work done last fall was on recommen- "EN 
hat dation in the shop, simply because the men 2 f 
to were clean and courteous. Where a man sees " 
a fellow in a nice clean suit of white cover- | 
lis. alls and with clean hands working on his ESS A IPUPIERS: 
Ike car, and the upholstery covered over with 
ind nice greaseproof covers, the wheel covered 
oor with a cloth, and a shield over the painted 
yre. parts—it leaves an indelible impression, ead able 
If you are going to specialize more or less 
in this installation work—and it is one of | | @ tadccem Ont loor detalles sachet esa Rovere 
the the few branches of radio now really active— YY, Vo# 
to get a complete set of wrenches suitable for Operatueg trom 110 LAC oc DC or froma 6 0. Lora e Batte: 
ith the removal of the bolts and nuts on the mo- 
ind tor and chassis. Also make sure that each with POWER VuTPUTS RANGING trom. 3 70 /00 OWA $7 
for * Lo a9 > finiche > = . ry 
or. job is really finished to the best of your abil- 7 UNDING/§ 
pils ity before it is turned over as completed. It : AstOrALUE 
on is far better to advise a customer that “It A centieahiies 0th ieeitats Giese ti 
nly was impossible to complete the entire job to- METERS TOF crephone, Phone-rtekup 
P : s An 
to day to my satisfaction—I will finish it at a a 
ack your own convenience tomorrow,” than it is Seduce CAA Been 1a Eee een gh 
the to let a customer go out with the idea that Equipped with an output push-pull transformer for 7-15 ohm ' 
the you have not done the job right and be forced m Guten a aoa “ete Furnishes D c Fi Id « current to 0 2880. 
> neil . C. Dynamic Speaker. igh gain characteristics, and use of two stages. aseu 
the to come back. enormous volume on “mike” and phono-pickup. Completely aesembled kit; prone alr ene 
the Make positive—and the italics should be wire this amplifier easily . . . wiring diagrams furnished. 110 volt A.C., 60 cycle. 
hearkened to—that when you work on a car 
to nothing is left undone when the job is turned COAS T-to: COAST- 710) (One) -)~ 
rue over, All bolts and screws should be as tight ‘ : 
ing as they were when you got the car, and every 123% K- WEST |7TH STREET .NEW YORK.N.Y. 
ped wire should be properly installed so that the 
or shielding cannot possibly short out anything 
ery and cause’ any trouble, 
led, For emphasis, let me state a case in point. 
ind An owner of a car (a Packard, to be exact) 
lis. had one of his neighborhood radio men in- 
els stall a radio set in his car. The job was 
“A” turned back presumably finished. But—the 
pad next day the same radio man was visited by 
ery an irate car owner and his attorney! In do- 
to ing his work the man had loosened up a bolt 
ied, on the steering column to enable bim to bolt 
me the set into the corner “out of the way.” 
sa This bolt was not put back securely and that 
ake evening when driving the bolt had dropped 1 
the out, the steering column became loose and New Remington Portable only Oc a Day 
not an accident had ensued, The man was held 10-DAY FREE TRIAL OFFER 
the liable because it was afterwards proved that i 
. s a 
ing it was his negligence which had caused the mY Pn neg pare Se latest 
To trouble and he had to “soak up” $760 for Not a used typewriter. Not a re- 
ym- the damage. So-o-0o-o (to emulate that fire- built machine. It’s a brand new, 
itle whistle of the air, Ed. Wynn)—when you _—. en ogg 3 Pg oy 
een take it off, put it back so tight that the next mple to operate, yet does the line 
nto fellow will have trouble taking it off again. ee Fe of keys with large 
ind Some cars have double ignition systems, Try this typewriter in your home 
“at and these contrary to the first notion will not or office on our 10- day FREE TRIAL for full facts bout 
. a 
the be as hard to work on as a first glance would OFFER. If at the end of 10 days hi * 
‘ith seem to indicate. However a word about ae | do pet saree that cate Bem. this astounding offer 
; on ’ 6 °° - : oem on s e nest ortable at @®@eeeecncnc eee eee ee eee eB eee 
ced ch og Rigo lB with the — of the o— price, you can Ben it at © REMINGTON RAND INC., Dept. ro-4 8 
ion poin s 0 ue se systems, as a fraction of an our expense. Don’t delay. Don’t | BUFFALO, NEW YORK. a 
the inch in their placement means trouble with ut it off. Mail the coupon today. # > L 
ildi , : P : : y- « Please tell me how I t , 
the car. Building up the rotor is O.K., but Or use postcard if you prefer. S Seen Sele Geen ae & 
: do not try to dress the points down or bother Write for our new catalogue 4 ~ ope os “—— he ta A - H 
ork with their adjustment unless you are an ig- showing the most comple — ae oe Gaees Cae S 
a ith t just } a n ig li f tabl d desk * your new catalogues. ' 
Pa nition specialist and have worked on double madiela per off ay Pr + 
| = ignition before. modets ever ojjered. & TRAN ccovscesccccccsesceveeveccoccse § 
on As a final word, the actual mounting of FREE TOUCH 7 PRES... csccaccsesne Rt Cane aed 
vole the set in the car is simple, but before you TYPEWRITING COURSE RATA ELLE LALLA TEDL 
the promise the complete installation in ‘one 
hour” prepare to have a half-dozen experts 
~ ready to work on the car so that it can be FLASH-OVER IN 83 TUBE | 
oor done, Ask a fair rate per hour for outside Radio Service Men working with P.A. amp- , U MON 
ead work and keep in touch with the neighboring — jigers and amateur station operators have j 
Fi ‘ : a : i es Ss 72 ame Sté @ : i | ; eo ” 
so rege rae — Neo gent Do their work been puzzled by the flash over which some- Best By Test 
nat. em and see how many of the friends of times occurs in the type 83 full-wave mer- } = Dumont’s complete line of Electro- 
the owners of new cars will come around and cury vapor rectifier tube | lytic Condensers, Paper and Tubu- 
. to ‘ ‘get one put in.” po AP :  Sygoacice , a 7 I lar, enable Service Men to make 
his condition is explained as follows by | A . 
0S8- In the matter of just what charges should " aie “ . . replacements in an unusually large 
in be made, a great deal will of course depend the National Union Radio Corp.: “In the 7 number of radio receivers, includ- 
: upon your location ak iin dan <a tal handling and shipping of the 83 tube. the ing all late model auto-radios and 
inten af & bees om -d — os *nstal- “excess mercury often deposits itself in a film j midget sets. Dumont Condensers 
» 0 <a one 1 7 a a ¢ iy of $10 is made across the stem of the tube thus forming an } are recognized by their superiority, 
due te e customer. Where the work comes electrical path between the electrode connec- quality and permiability in retain- 
ock —_ oe . the automobile agencies who most tions, It is the burning away of this de- } ing their values. 
ade naturally have to be “counted in” on the > oe : oa pte. : 
, lat “re ' " ’ posit which causes the flash over. 
- ie ee ee poner coy my —_ For really ideal operation, the filament } MODERN RADIO 
ay. ; ° er tOF this amoun only should be allowed to burn for a period 
. a dn ! a perio« 
are ew a = comaniosion of $2.50 is deducted of three or four minutes. After this the } ACCESSORIES 
rni oO us figure. ea ‘ plate voltage may be safely applied. This j The wide variety of replacement 
ha .... all outside work where it is simply burning of the filament will warm the tube | parts carried by Dumont permits 
ail noise elimination,” a flat rate of $1.00 per gufficiently to drive off the condensati t | } Dealers and Service Men to pur- 
ew hour is fair, This should be adhered to in mercury on the stem a chase Standard replacement parts 
j all cases and no cut rat » a AS gh ° r at prices which are exceedingly low. 
ake found that a great Poon pedro 4 pee The type 83 tube is designed to stand an , The quality of Dumont’s products 
ead obtained, E — : is work can be applied voltage of 500 V., r.m.s. per plate } are only of the finest. 
the eee tee og ally, from car owners who and deliver 250 ma. D.C. output. Providing Send for free catalog listing hun- 
poe “4 ad their sets installed in an unsatis- the tube is operated within this rating, ex- 7 dreds of replacement parts, for 
js oe manner and have never received satis- cellent life will be secured, but overloading standard vation. 
— — from the original installation man— wil] cause early failure. The application of 7 . 
alk, er because of lack of knowledge on his higher A.C. voltage than 500 V., per plate Dumont Electric Co., Inc. 
rs part as to the correct procedure, or because will cause electrolysis in the — co 7 453 Broome St., New York, N. Y. 
ers of no desire to satisfy the customer. which results in stem rupture.” _ Jobbere_end Soles Territory Open 
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SUPREME MODEL 333 





The Biggest $39.50 Worth of Analyzer Anywhere 


The new Model 333 is a modern Analyzer combined with 
a point-to-point tester, and enables (1) complete point- 
to-point resistance, voltage, and current analysis. (2) 
tube testing from the radio socket with self-contained 
grid shift battery. (3) capacitor leakage tests, ineclud- 
ing electrolytic capacitors. (4) use of head-phones, loud 
speakers, microphones, etc., connections for all miscel- 
laneous tests and (5) six range output meter available 
for convenient use without the necessity of troublesome 
output adapters. 

In using the Model 333 it is unnecessory to remove the 
chassis of the radio or to dismantle it in order to gain 
access to the circuits for ‘‘point-to-point’’ tests with 
test probes as is necessary with the usual ‘“‘point-to- 
point’’ set tester. Any meter range may be applied 
thru the analyzer cable including those for resistance and 
output measurements. Provides A.¢ dD ¥ nt ie out~ 
put ranges of 0/5, 25/125 /250 /500/1250 volts 
Resistance ranges of 0/1,000/10,000/100, ‘00/1, 009, ouu 
ohms; and capacity ranges J yt /1.25/13 mfds. 
All readings direct on_meter—r he preme’s 
exclusive FREE REFERENC E POINT SYSTEM or 
ANALYSIS. 60 cycle. 

Dealers Net Cash 


Wholesale Price $ 3 9.50 


Ask your Jobber for demonstration—write for 
complete Catalog. Order now—higher prices 
° are certain. 


Supreme Instruments Corp. 
478 Supreme Bldg. Greenwood, Miss. 


NEW AMAZING 
AERO 


INTERNATIONAL 
ALL WAVE 
11 TUBE 
SUPER 
De LUXE 


Here now! World 
Wide Reception, No 
plug in coils. Auto- 














matic volume con- Completely Assembled 
trol—100% ae With Matched Full 
—new superphonic 

tubes. Get ALL the oa 8 75 
programs, Ca shore peakers 

wave and broadcast. 2 

Buy now at this re- Tubes ‘7 


markably low price. 


AERO WORLD WIDE 


1-Tube -¥ Wave 


$5 95 * for Head- 


- ok Operation 
Enjoy the thrill of listening 
DIRECT to Buenos Aires, 
London, Berlin, Paris, and 
other broadcasting stations 
throughout the world, via 
SHORT WAVES. The 
AERO WORLD WIDE 
RECEIVER gets 15 to 550 
meters. For the last seven 
years this little wonder set 
has been one of the biggest 
sellers in the Short Wave 
Field. 


Complete line of radio sets and transmitting apparatus 
Write for Fate E Catalogue 








Hl CHARLES HOODWIN co. 





4240 Lincoln Ave., Dept. GS-15 Chicago | 
j Please send your NEW 1933 FREE CATALOGUE, 1 
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BEGINNER'S 2-TUBE 


(Continued from page 292) 


substance to us, we are used to the “feel” 
of it and would prefer to use it for base- 
boards. But it is a very poor material for 
radio construction, so let’s get away from it. 
Aluminum, being a very soft metal, can be 
handled just like wood in many ways, it can 
be worked with regular wood working tools, 
and it makes for far superior construction. 


Construction 


The first job is to make up the chassis as 
shown in the drawing, Fig. 2. If you built 
the circuit shown last month you have only 
one to make, otherwise you must build them 
both. Do your work carefully and exactly 
and hold as closely as possible to the dimen- 
sions given, since these same units must “‘tie 
up” in the future with other units built to 
go with them. It is advisable, also, to build 
two separate units as shown because, while 
they are side by side this time we may decide 
to take them apart for another layout. 

First cut out the four pieces required for 
the two panels and two chasses, then lay 
them out with a scriber and center-punch, 
and “spot” all holes with a small drill, say 
about 1/16-in. Then, drill through all the 
holes on the panels, and all except the socket 
holes on the sub-panels. Next, bend up the 
sub-panels, being sure to make sharp corners 
exactly on the dotted “bend lines” (shown on 
the drawings) and cut out the socket holes. 
After this the panels and sub-panels may be 
bolted together and a small piece of alumi- 
num about 1% in, x %-in. wide may be bent 
lengthwise into an angle and used to hold the 
two units together by being bolted below the 
sub-panel to one of the bolts, on each unit, 
that hold the panel in place. This angle will 
be all that is necessary, though if you insist 
on an unusually solid job you may also place 
another similar angle between the two units 
at the back of the sub-panel, 

After the chassis is completely assembled 
you may take the available apparatus for 
which holes could not be specified (since they 
mount in such a wide variety of ways), such 
as coils and tuning condensers, and arrange 
them on the chassis in the most convenient 
way. Le sure to keep the two tuning coils, 
L1, L2, and the two R.F. chokes as far from 
each other as possible, and with their axes at 


right angles in order to avoid feed back. 
After everything is arranged to your satisfac- 


tion mark out and drill the mounting holes 
and fasten everything down, 9 

If you built the unit shown last month 
and are adding to it, it will be necessary to 
remove the filament 


on the diagram as you put it in place and 
you will avoid mistakes and omissions, 

If you are adding to last month's unit the 
following changes will have to be made in the 
circuit of the original unit and had best be 
made before proceeding with the wiring of 
the new unit. 

Change the R.F. choke and its associated 
bypass condenser, from the grid to the plate 
circuit of the output tube, as shown, 
pletely disconnect the primary of the 3-cir- 
cuit tuner and leave it “floating”; also dis- 
connect the antenna wire from this coil. Wire 
the tickler of the 3-circuit tuner into the 
plate circuit of the output tube, as shown 
Remove the 750 ohm bias resistor and wire 
in the 100 ohm and volume control resistors, 
as shown. The power cable is made by cut- 
ting four wires (with differently colored in- 
sulation) as long as required to reach from 
the set to the batteries, and. soldering the end 
of each into one of the four prongs of an old 
tube base, braiding the wires together and 
pouring insulating wax into the tube base to 
hold the wires in place. 


Com- 


Operation 


After all the wiring is in place and you 
are sure, and doubly sure, that everything is 
O. K., you are ready to put the set into 
operation, 

Plug in the phones, tubes, power cable and 
erystal detector, making sure that the little 
wire in this last unit is making contact witi 
the crystal, and attach the “A” battery and 
the negative side of the “B” battery. When 
the volume control knob is turned to the “on” 
position of the filament switch the tubes 
should light with a very dull red glow. If 
they don't, find out why before proceeding 
further. 

Now turn the volume control to the full 
“on” position and snap the positive “B” wire 
across the battery post. A sharp click in the 
phones and no large spark indicates that the 
circuit is probably wired correctly and the 
connection may be made permanent, 

Make a temporary ground connection to the 
unused primary of the 3-circuit tuner and 
attach a good, outside antenna to the other 
end. Moving the adjustment of the crystal 
detector should now result in clicks and 
scratches in the head phones and when a 
sensitive spot is touched you will hear the 
familiar rushing sound always present, due 
to atmospherics, When such a spot is found 
leave the detector alone and “fish” for a sta- 
tion with the tuning and regeneration con- 
trols. One position or the other of the tick- 
ler with its axis parallel to the main coil 
will give regeneration and the whistling char- 

(Continued on page 314) 
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this circuit. ONE BLANK ) 
Wiring : > 
If you are starting  - 


a brand new job you 
may now proceed with 


the wiring, making 
good, solid soldered 7"% 
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condensers where the CN 
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all leads as short and 
direct as possible, and 
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careful to avoid run- 
ning the grid wiring 
close, and parallel to 
the plate wiring at 
any point as this will 
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INFORMATION BUREAU 


(Continued from page 294) 


testing with the floating-oscillator tubes out 
of their sockets, 

Similar tests should be performed with the 
floating oscillator, reversing the leads of L1, 
if necessary. When it has been determined 
that both oscillators are oscillating, try again 
to get a beat note in the instrument receiv- 
ers. It may be necessary to add to or re- 
move a few turns of wire from coil L5, be- 
eause variations in mounting this coil with 
respect to the shielding surface will vary 
its characteristics sufficiently to throw it out 
of tune, It should not be necessary to add 
turns to L4 if V1 is up to par and is being 
operated at its rated filament potential 
(check this point, by means of an accurate 
voltmeter). 

(7) Many builders seem to be having 
trouble getting parts to build the outfit; 
the author will be glad to give any desired 
assistance in this connection. 

(8) The values of component parts shown 
in Fig. 1, the schematic circuit, are satis- 
factory; however, units C1A and C2A may 
be changed to conventional trimmer con- 
densers of smaller capacity. 

The schematic circuit shown as Fig. 1 in 
the July, 1933 issue has been modified slight- 
ly to secure improved operation, as mentioned 
above, Therefore, the circuit has been com- 
pletely checked over and these slight revisions 
included in the circuit shown here as Fig. 
Q, 222. Note that in this circuit the capaci- 
ties of the tuning condensers in shunt to 
L1-L2, L3 have been increased because the 
previous values were so near the dead-line of 
inoperative characteristics that the instrument 
was extremely difficult to adjust in order to 
secure a beat note. The values are: C1, 350 
mmf., variable, with vernier dial; C1A omit- 
ted; C2, .0015-mf.; C2A, 350 mmf., variable, 
with insulated shaft and vernier dial, Since 
several constructors have stated that they 
had considerable difficulty in locating the fila- 
ment ballast resistors, the circuit has been re- 
wired so that any three, 2 V. tubes drawing 
equal amounts of current can be used without 
a filament series resistor. 

The two milliammeters are of light weight, 
inexpensive type and are used merely as in- 
dicators, When the set is first turned on, 
they show a heavy flow of current; then, the 
falling off of current flow indicates that the 
system fed through the meter has started 
oscillating. 

The large amount of variable capacity in 
the tuning circuits makes possible the selec- 
tion of a large number of frequencies and 
here a surprising condition is noted. Some 
combinations of frequencies give far greater 
penetration and response than others, Every 
point on the floating-oscillator dial should be 
worked against every point on the monitor 


dial. Although this means 100 x 100 or 
10,000 tests to find the most sensitive setting 
of the instrument, the results are well worth 
the effort and time involved. 

Switch Sw.2 is used to cut out the grid 
bias on the two floating-oscillator tubes, per- 
mitting them to run “wild” and thus causing 
a heavy plate-current flow through coil L2, 
This creates a D.C, magnetic flux and if the 
tube circuit continues to oscillate it varies 
this D.C, flux from some point above an 
arbitrary zero. On some frequencies the in- 
strument performs best when operated in this 
manner, 

If any further trouble is encountered in 
constructing this metal locator, the writer 
will be glad to answer inquiries, 


Franklin E. Sarver, 
2923 Harrison Street, 


Kansas City, Mo, 





PHILCO SHORT-WAVE CONVERTER 


(223) Mr. John Kramer, Jersey City, N. J, 


(Q.1.) What is the power consumption of 
the Phileo short-wave converter, model 4, 
when used with a broadcast receiver? 


(A.1.) The Philco model 4 short-wave con- 
verter consumes 50 watts maximum. This 
converter has its own power supply unit, and 
for this reason, the type of set with which 
it is used has no effect on the current con- 
sumed, 

(Q.2.) Why is it necessary to set the dial 
of the broadcast receiver at 1,000 ke, when 
using this converter? 

(A.2.) The Phileo model 4 converter con- 
tains the first-detector and oscillator circuits 
of a short-wave superheterodyne receiver, and 
the broadcast receiver becomes the I.F. am- 
plifier, second-detector and audio amplifier of 
the system, when connected with the con- 
verter. As the short-wave portion of the set 
is designed to operate with an I.F, amplifier 
of 1,000 ke., the broadcast receiver must 
naturally be set to this frequency. 

(9.5. How is vernier tuning on the short- 
Wave converter made possible by using the 
broadcast station selector? 

(A.5.) When the broadcast receiver dial 
setting is changed, the tuning of the short- 
wave circuit is changed by an equal amount. 
For instance, if the short-wave dial is set at 
2 megacycles with the broadcast dial at 1,000 
ke., a 2 megacycle signal can be received. 
Now, if the broadcsat receiver dial is changed 
to 1,010 ke., the tuning of the short-wave 
converter will be changed to 1.99 megacycles, 
although the short-wave dial still remains at 
the 2 megacycle setting. Therefore it is 
much easier to make such a 10 ke. change in 
hte tuning of the broadcast receiver than the 
short-wave converter. Thus, vernier tuning 
by means of the broadcast station selector 
is made possible, 
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SUPREME MODEL 444 


Five Unit Radio Tester 





Complete Laboratory Equipment 
at a Popular Price 


The new Model 444 Five Unit Radio Tester incorporates 
the functions of a modern analyzer, an A.C. tube tester, 
a shielded oscillator, an ohmmegohmmeter, and a capact- 


tor tester. The analyzer offers FREE REFERENCE 
POINT SYSTEM OF ANALYSIS, providing A.C., D.¢ 
M.A., output ianges of 0/5/25/125/250 500/1250 mils 
or volts; Resistance ranges of 0 wae ag oy 2 100,000 
/1,000, 000 ohms and capacity ranges of 0.125/1.25/12.5 
mfds. Tube tester accommodates all tubes including the 
newest types without adapters. A special 11-point 6-pin 
selector switch is used so that only four sockets are re- 
quired for accommodation of all 4, 5, 6, small and large 
base 7 prong tubes. Tests all A, B, C, D, Y, Z, series 
including duo- Gade connections. Provides filament a 
voltages of 1.5, 2.9, 3.3, 5.0, 6.3, 7.5, 12, 14, 25 and 30 
volts. The A.C. Dc specially stabilized and completely 
shielded 100% modulated oscillator insures utmost ac- 
curacy from 130 to 1875 kilocycles covering the 20, 40 
and 80 meter short-wave bands. Complete laboratory 
equipment engineered into a single instrunient. 


Dealers Net Cash $89.50 


Wholesale Price 


Ask your Jobber for demonstration—write for 
complete Catalog. Order now—higher prices 
are certain, 


Supreme Instruments Corp. 


477 Supreme Bldg. Greenwood, Miss. 























TRAINING 


Home study with R.T.A.—plus 
lifetime membership in our 
large, powerful association of 
radio service men—brings you 
up to date on all improvements 
in radio, television, sound en- 
gineering, and keeps you among 
the real money-makers in this 
expanding field. Unless you have 
this high-type professional train- 
ing you will find it hard o get out 
of the poorly paid “tinkerer” class. 


New-Type Set Analyzer Included 


As part of R.T.A. training you get this up-to-the- 
minute Set Analyzer and Trouble Shooter. After a 
lew easy lessons you are ready to use it for immediate 
money-making, competing with “old-timers” without 
ear. With this wonderful piece of equipment, backed 
by R.T.A. professional training, you need have no 
fear or worry over the future. Even though there 
should never be a new radio set constructed—or not 
another improvement in radio made—there are enough 
sets now in service that need frequent attention to as- 
sure you good money as an accepted Radio-technician 


Start Money-Making Quickly 


R.T.A Training is especially de 
te < 





gned—and given you by one of 
nology in the world—to get 
kly. It is not empty theory, 
but practical. dow earth work th makes 
n this immense field in the shortest px 7 Don't delay 
your start toward success! rite at once for all details about 
R.T.A. training. The Coupon below brings FAC astonishing 
ones that may open up « sew. depression-proof future for you 


MAIL COUPO 


IA 
RADIO TRAINING ASSN. OF AMERICA, i 
| 
| 
| 
| 












4513 Ravenswood Av., Dep't. RCA-11, Chicago, Mi. 
Send me all the FACTS about R.T.A. professional training 
together with information sbout the opportunities existing for 
R.T.A. Radiotechnicians today. 
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BARGAIN 
SALE 
of 3000 
WESTINGHOUSE 


Power Generator 
Aircraft Transmitters 
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View of Aircraft 
Generator with 








Aircraft Generator ‘ 


Hood Taken Off 


The Government Paid Originally $147.00 Each 
for these Westinghouse Generators 


OUR PRICE * 


AS LONG AS SUPPLY LASTS 


95 


EACH 


Technical Specifications 


4 


The special g t ill is of the 
self-excited inductor type. The rotor serves two 
entirely distinct purposes: 1. It carries the in- 
ductors for the A.C. generator, which has sta- 
tionary field and armature coils. 2. It carries 
the D.C. armature, which corresponds *o the 
exciter in other machines. 

There are 
two pairs of 





threaded for a distance of %-in. At the end 
opposite from the drive the shaft extends %-in. 
Case dimensions, exclusive of the shaft, 412x6% 
in. in diameter. 

The output of this self-exciter generator is 
fed to a step-up transformer which, in turn, is 
fed to a 12-point synchronous rotary spark-gap; 
a rocker per- 
mits the single 





stator poles— 
two North 
and two South. 
Around these 
four poles are 
wound the 
four field coils 
which, when 
energized, pro- 








mee poles of t d 
alternate po- Dl 
larity. Each Weuewe 


of these poles 
is provided 
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stator point to 
be accurately 
adjusted to 


and the power 
supply. The 
spark-gap is 
included in a 
secondary that 
comprises a 
mica fixed con- 
denser, and a 
tapped tuning 
inductance ad- 


TUNING 








with four slots 
into which are 
fitted the A.C. windings. The rotor is a 12-tooth 
inductor that carries the D.C. exciter current re- 
quired by the alternator; a built-in commutator 
takes off the generated D.C. Three leads extend 
through the casing to permit a 4%~ V. flashlight- 
type battery to be switched into circuit for start- 
ing, and to control the A.C. output of the gen- 
erator. Rotated at its normal speed of 4,500 
r.p.m., the output is 200 W., at 115 to 125 V. 
(on open circuit), 900 cycles. 

Manufactured by Westinghouse for the U. S. 
Signal Corps, the sturdy construction of this in- 
strument recommends it to the technician. The 
rotor turns in ball bearings. In order to per- 
fectly withstand the extremes of temperature and 
humidity encountered in air-craft service all the 
coils are thoroughly impregnated with a special 
compound and then baked. Shaft length (driving 
end), 2 ims.; diameter, 9/16-in.; the end is 


justable in the 
range of 250 
to 550 meters. This coil consists of 25 turns of 
of No. 14 wire wound on a threaded bakelite form 
3 ins. in diameter and 3 ins. long; the over-all 
length is 44% ins. One set of taps is brought to 


a contact plate at one end and provided with a | 
switch; the other set is brought to a contact plate | 


at the opposite end and provided with a pair of 
laboratory-adjusted contacts. A _ stream-lined 
bakelite housing slips over the entire transmitter 
assembly. The over-all length of generator (ex- 
clusive of shaft) and transmitter is 18 ins. 
Weight of complete outfit, 20 Ibs.; shipping 
weight, 35 Ibs. 





WELLWORTH TRADING COMPANY 
Dept. RC-11 
111 West Lake Street CHICAGO, Illinois 








THESE GENERATORS HAVE NEVER BEEN USED AND ARE SHIPPED IN 
THEIR ORIGINAL PACKING BOXES. THEY ARE FULLY GUARANTEED 
TO BE AS DESCRIBED ABOVE. 








WELLWORTH TRADING CO., Dept. RC-11 


111 W. Lake Street, CHICAGO, Illinois 


Enclosed find $4.95 for which ship by express collect one Westinghouse Power Generator Aircraft 


Transmitter as per your description. 
NAME 

ADDRESS 

CITY 


STATE 
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BEGINNER'S 2-TUBE 


(Continued from page 312) 
acteristic when a station carrier is passed, 
Tune to the silent setting between the de. 
scending and ascending whistles and slowly 
rotate the tickler control until the whistle 
stops and the voice or music is heard. 

With everything set thus, adjust the de- 
tector to its most sensitive point. Now dis- 
connect the antenna and transfer it to the 
regular antenna post and tune in the same 
station with only the first tuning condenser, 
When you have done all this you have 
checked the operation of the receiver and 
logged your first station. Keep a record of 
it and go to it to see how many more you 
can log, 





Troubles 


If you have wired the receiver carefully 
according to the diagram and _ illustrations 
you should have no trouble in securing im- 
mediate and satisfactory operation, however, 
a few hints covering the most likely troubles 
may help. 

Absolute silence in the phones with the 
filaments properly lit indicates an open “B” 
line somewhere 

A buzzing noise indicates that the grid cir- 
cuit of the output tube is open—probably at 
the crystal detector. 

Crashes and rattles which occur intermit- 
tently, with the antenna disconnected, often 
indicate an old, run down “B” battery. This 
can be cured to some extent by the use of the 
4 mf. bypass condenser shown dotted in the 
diagram; but the best cure is, of course, a 
new battery. 

Inability to obtain the squeal or whistle 
when a station is tuned in indicates lack of 
sufficient regeneration and may be due to a 
number of different causes: a poor tube, low 
“B” voltage, excessive bypass effect due to 
the plate wiring being too close to the 
grounded chassis, a defective R.F. choke or 
bypass condenser, or insufficient tickler turns, 

The remedies to these faults are obvious, 
| In extreme cases it may be necessary to con- 
siderably increase the size of the 500 mmf. 
R.F. bypass condenser, but this should not be 
made any larger than necessary since it will 
affect the audio and cut down the volume. 
It may also be necessary to wire the tickler 
and unused primary in series as was done 
last month in the antenna circuit, this should 
give enough coupling to make the most stub- 
born circuit oscillate. 

Excessive regeneration can most easily be 
reduced by decreasing the size of the 500 
mmf. R.F. bypass condenser. However, if the 
oscillation should continue, even with the 
tickler shorted completely out of the circuit 
the trouble is in the R.F, amplifier stage and 
other remedies must be used. 
| The most common trouble in this case 
| would be coupling in the wiring. Check this 
carefully, If moving any of the wiring around 
| With a piece of wood or other insulator makes 
a change in the pitch of the note this wire is 
the trouble maker which must be cured, even 
to the extent of shielding that particular 
wire. 

A tube shield, or a shield between the two 
units above the sub-panel may sometimes be 
hecessary. 

Ii the coupling appears to exist between 
the phone cord and other parts of the circuit 
the R.F, choke in the output plate is de 
fective, 

It is quite impossible to list here every 
type of trouble that all of you may run into, 
but enough has been said to point the way 
and a little sound, common sense together 
with a working knowledge of the operation 
of radio circuits will enable you to lick any 
problem which can arise. Remembe r, always, 
that every effect has a definite and lozical 
cause, and if you can't find the cause—that’s 
your fault; you don’t know enough to find it 
and the remedy for that is study. 








List of Parts 


One 3-circuit tuner for 


350 mmf, condenser, 


One 2-circuit tuner for 350 mmf. condenser, 
L1; 
Two 350 mmf. tuning condensers, C1 23 
| Two 85 mhy. R.F. choke coils, L3, oly 


| Two 85 mhy, R.F. choke coils, L3, L4; 


CRAFT for NOVEMBER, 1933 








each 


An 
mone} 

SE 
ING 
BEE] 

Go 


priete 
or of 





ment 
the 
ness | 
will 
keep 


Se 


WEL 
iu 


En 
expre 
CLE 


Nam 


Addi 


RA 


ully 
ions 

im- 
ver, 
bles 


the 
“BR” 


cir- 
y at 


mit- 
itten 
This 
the 

the 
e, a 


istle 
k of 
to a 
low 
e to 
the 
e or 
ws, 
jous, 
con- 
mmf. 
»t be 
will 
ume, 
ckler 
done 
vould 
stub- 


ly be 
500 
f the 
the 
reuit 
» and 


case 
. this 
round 
pakes 
ire is 
even 
cular 


p two 
es be 


tween 
ircuit 
s de- 


every 
into, 
» way 
rether 
ration 
k any 
lways, 
ogical 
that’s 
find it 


jlenser, 
lenser, 
“Se 


~F) 


1933 








BEER- 


A NEW MONEY MAKING 
BUSINESS 


for Radio Service Men 


Here is a new all-year-round money-making oppor- 
tunity for men who have vision and foresight. 

With the legal sale of beer now practically established 
in every state, and rapidly growing into a large scale 
industry, all restaurants, cafes, bars, clubs and _ hotels 
are faced with the problem of properly conditioned equip. 
ment to keep good beer from sourness, bad taste and 
other deterioration resulting from uncleanliness. 

The pipes and coils through which beer is pumped have 
to be kept meticulously clean. In many states there 
are very drastic regulating laws as to how many times 
each week all beer pipes and coils have to be cleaned 
in any establishment where beer is sold. 

And here is where you Service Men come in to make 
money! 

SET YOURSELF UP IN THE BEER-PIPE CLEAN- 
ING BUSINESS. 

All you need is our new, 
BEER PIPE-COIL CLEANER 

Go and visit your local restaurants, cafes, bars, clubs, 
and hotels, and make a service contract with the pro- 
prietors to clean their equipment once or twice a ween, 
or oftener, at a fixed charge, 

















The price you pay for your BEER PIPE-COIL 
CLEANER will come back to you in earnings in a very 
few days of work, and every cent you take in after that 
will be clear profit—BIG MONEY FOR YOU! 


| 
The BEER PIPE-COIL CLEANER here described is 


scientifically constructed to do a thorough job of clean- 
ing beer pipelines, coils, and faucets. It is ruggedly 
built for hard use and long service. There is nothing 
to get out of order. 

We fully guarantee every one of our BEER PIPE- 
COIL CLEANERS against defects in either material or 
workmanship. 

This portable apparatus consists of a % H.P. motor, 
a DIRECT DRIVE compressor, and a water-tank. 
tank is provided with water-intake plug; pressure gauge; 
60-lb. safety valve, water outlet faucet and hose con- 
nections for coil. The entire equipment weighs 42 Ibs., 
and measures 25” in length, 11” in width and 18” in 
height. Shipping weight 55 Ibs. 

The whole outfit is portable, and mounted on a base 
equipped with small wheels. 

To use the apparatus, all you have to do is to plug 
your motor into any A.C. light socket, fill the tank 
three-quarters full of hot or cold water (to which you 
may add ammonia, sal soda, or any cleansing com- 
pound), start your motor until your gauge shows about 
40 lbs, of air pressure, connect the empty beer line with 
your tank, open the beer faucets and force the cleansing 
liquid through the pipes and coils. Repeat the opera- 
tlon with clear water, and blow out the coils and pipes 
with air. This is all there is to it 

Under our introductory offer—here announced for the 
first time—this whole service equipment described above 
will be sold for a limited time at the special price of 


$37.50 


(Shipped by Express or Freight Collect) 


In any new business venture, one of the prime ele- 
ments of success is to get in on the ground floor. Be 
the first one in your city to start this new service busi- 
ness! Cash in on the start! If you work it right, you 
will make a lot of money, and you will have work to 
keep you busy summer and winter. 


Send us your order now, using the order blank below. 
ee ees 


ORDER BLANK =————=—=- 
WELLWORTH TRADING CO. 


unique, compact, portable 











One 250 mmf. mica condenser, C3; 

One 500 mmf. mica condenser, C4; 

One double unit, 0.1-mf. paper condenser, 250 
¥., Ca Ges 

One single 0,.1-mf. 
CF 3 

One 25 mf., 25 V. electrolytic condenser, C8; 

One 4 mf. 250 V. paper bypass condenser, C9 
(optional) ; 

One 70,000 ohm, %-W. resistor, R1; 

One 100 ohm, 1 W. resistor, R2; 

One 500 ohm volume control potentiometer, 
with switch attached, R3; 

One Rotorit crystal detector; 

One type tube, V1; 

One type 35 tube, V2; 

One 5-prong wafer socket; 

Two 4-prong wafer sockets; 

One open-circuit jack and insulating bushing; 

One Ant.—trd. binding post strip; 

One power plug and 4-wire cable; 

One 2 V. storage cell; 

Three 45 V, “BRB” batteries: 

Two aluminum panels, 4 x 7 x 1/16-in.; 

Two aluminum sub-panels, 4 x 85 x 1/16-in.; 

One bakelite detector mounting, 14% x 4%-x \%- 
—or $/16-in. ; 

No. 6/32. brass 
hook up wire, 


paper condenser, 250 V., 





machine 


* 
READERS' FORUM 


(Continued from page 289) 
condenser value Cx is 


screws, nuts and 


known 
known, 

In operating the circuit, the potentiometer 
is adjusted until no sound is heard in the 


and an un- 


phones, Now the resistance-capacity bridge is 
Cl R2 

balanced so that — = —. (At first the ratio 
C2 R1 


appears inverted but the reactance of a con- 
denser varies inversely as the capacity.) 
With the 600 ohm potentiometer R1, R2, 
and 2.000 ohm phones I used, condensers be- 
low .005-mf. did not give accurate results. 
However, by using more sensitive phones or a 
higher resistance potentiometer, smaller con- 
densers could be tested. The same result 
might also be obtained by arranging an audio 
oscillator of higher frequency or more power. 
Any type of triode may be used in place of 
the 99; adjust “A” and “B” for best opera- 
tion of the circuit, and tube selected, 
WILLIAM A. Epson, 
Olathe, Kans. 





A METAL HOLE CUTTER 


The home constructor of radio receivers en- 
counters a long, hard job, when he under- 
takes to cut the tube socket holes in a metal 
chassis (especially iron or steel). 

The writer, a tool designer, first tried to 
make one entirely by hand using only the 
tools to be found in an average home work- 
shop and found that a good, strong, service- 
able one was practically impossible to make. 

The holder shown in Fig. 3, is easily cut 
out of iron or steel with a hack-saw, but the 
holes require the use of a power-driven drill- 
press. The reaming of the two holes can be 
omitted provided a careful job of drilling is 
done by a good mechanic, If the holes are 
reamed, a drill about twenty thousandths 
smaller than %-in. is used to bore them first, 
then a %-in. reamer is used. If the holes are 
not reamed, a %-in, drill is used to finish out 
the hole to size, These two holes should be a 
sliding fit on the drill rod that fits into them. 
A good mechanic will cut out the holder, lay 
out and spot the holes, then set the holder in 
a hand vice to drill and ream the two holes 
at one setting (to get them to run parallel), 

The cutting end of the tool and one end of 
the pilot rod should be hardened. The har- 


itt W. Lake St., Chicago, tl. RC.11 dening of the cutting tool must be very care- 
Enclosed find $37.50 for which please ship me by fully done, for, if left too hard it will break; 
express or freight one of your BEER PIPE-COIL | if too soft it will dull rapidly. The harden- 
CLEANER outfits. ing is done by heating what will be the cut- 
ting end over a flame until dull red, then 
EE: < cinennaen preneoesnccoocecosceessese enenssonnnas plunging it into thick oil or warm water. 
After which the end is polished bright with 
ee shenerens ibtbnhdecesrenneeneeeniee ow emery cloth and re-heated over a smaller 
flame until it is a very dark brown, just turn- 
WOE Kayes cassntannd satnnaane DD Navntienaxanens ... ing purple; it is then plunged into water. 
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“HAVE YOU SEEN IT?” 


Filled with valuable data, Character- 
istic of all RCA-Cunningham, Majestic, 
and other tubes. Dozens of circuit di- 
agrams. Finest Public Address circuits 
and parts. Volume control guide— 
most complete ever vublished—volume 
} controls for every set on the market. 
Resistance Tables—all sizes of wire and 
composition resistors. New test equip- 
ment—exclusive Radolek design. Na- 
tionally known radio sets. This is a 
real Profit Guide—a radical departure 
from every other publication in Amer- 
ica. Your copy ia free. Please enclose 
business card or letterhead. Write now— 


2 


RADOLEK CO., 131 Canal Station, Chicago 
I am a Dealer 1) Serviceman 0 

I operate from Shop or Store (J; from Home 1 
I own the following Test Equipment 


b 


Name 
Address 
City. State. 


‘RADOLEK : 

















? 


Coll cational 
Mo for mance' 
--BUD 


LOUD SPEAKERS 
N 






ORMAL efficiency 2% to 25 watts 
—peak capacity 50 watts! BUD’'S 
new diaphragm and voice coil assem- 
bly assure higher efficiency and far 
greater dependability! Write for lit- 
erature on BUD units, all alumi- 
num, weatherproof ‘‘NATURAL- 

trumpets, microphones, ex- 
citers, air column horns. 
Get details of Five-Day Free Trial and Information 
on our new hich freauency theatre unit. 


BUD SPEAKER CO. 
ce 2146 J 










DORR S7~ 
TOLEDO OHIO-U 





S.A 
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SERVICEMEN ....- 


Here are the new improved essential parts for the 
Revised Radio-Craft ee Analyzer: 
907WL New Small -pin Latch-Lock Analyzer 
Plug complete with 5 ft. 8-wire cable....List $5.50 
974DSA, 975DSA, 976DSA, and 977D8A. Lis, 5. 

456B Composite 4-5-6 Button Socket. 5 
427 Medium 7-contact Button Socket... 
427A Small 7-contact Button Socket...... List 
91 De Luxe Insulated Screen-Grid Clip. .List 
Now is the time to eoternion 
all of your test equipment. Don’t 
delay any longer. Here are kits 
priced to fit every serviceman. 
Directions and diagrams includ- 
ed with all outfits. Each adap- 
ter has a bi-color ring with 
distinctive color-pand between 
heater holes to enable any adap- 
ter to be quickly joined to the 








analyzer plug. 

Here is the professional model. 

Jsed on the latest Weston- 
oe = Ore bsa Jewell, Hickok, Supreme, ete., 

testers. If you want the best 

get this kit Has the famous 











Na-Ald Latch-Lock with thumb 
release. 
90TWLA New small 7- 
prong Latch-Lock Ana- 
lyzer Plug with Twin I 
GE, MMEED, cc vccvcsccscccvcsccocsscceces $ 
§974DSA 7A to 4-prong Latch { ea 
975DSA 7A to 5-prong Latch 4 


S76DSA 7A to 6-prong Latch £ 
S$77DSA TA to 7-prong Latch 2 


907WLA KIT Complete as shown............. $8.50 

Here is the set for those who 
want the lowest possible price. 
Uses the Handle Plug with the 
wired type ‘‘Make-Your-Own’’ 
small diameter associate adap- 
ters. Increased adapter height 
permits easy removal when left 
in socket. C. G. stud supplied 








ai 

977P T7-prong Plain- Type 
Analyzer Plug ...... $ .40 
974W 7 to en Wired 
5 a niataednenw oe 55 
975W 7 to 5S-prong Wired 
CS eee 55 
976W 7 to 6-prong Wired 

2 eeensesececece 55 
7 A 7A-prong 
“Wired adaadee veeeeses 
977P KIT Complete 

shown 





eerereeceseseessPas ' 
-List_10¢ ft. 
et you BSOLETE SOCKETS WITH 

THESE cates? COMPOSITE — Ts 


Analyzer Cable. 





























raid- coer au 


456 4-5-6- Contact Composite Socket....List 50¢ ea. 
477 Contact Composite Socket..... List 50e eu 
It’s here at t!—The 






“Make - Your - Own” 
Adapter Kit All the 
parts for making any re- 
quired adapter, including 


all ten types of socket 
top-sections and = small 
sized base-sections com- 


plete with over two dozen 
assorted extension, solder- 
ing, connection, phone- 
tip and control-grid ter- 


minals, connectors, clips 
and lead _ wires. 900 
- Your - Own” 


‘Make 

Adapter Kit complete. 
PTT $2.50 

Hought. separately each 4, 

5, 6, 7 and small 7 top 





or base section lists at 
25¢ each, 


950XYL Universal 
Checking Adapter tests over 
100 NEW TUBES, No wires 
—no leads—no jacks—very 
simple to operate—circul§ 
diagram and _ direction 
chart listing over 100 
NEW TUBES with spaces 
for recording readings of these 
and future tubes are supplied with 
all orders. List Price......$6. 
If your tube checker has no fila. 
ment-voltage switch the 954SGL adapter pee be used 








on the base of the 950XYL, 9548GL UY vet x 

bottom—with C. G. lead List Price ‘ -$1.25 

950TR TRANSFORMER. TYPE TUBE- CHECKING 
ADAPTER 

Has self-contained fila- 

ment transformer and 


voltage switch for testing 
all 10 to 30 volt tubes in 
any type 24 tubechecker 









Can you check 

5, 43 1223, 
18, A26, 
A30, » Add, 
HZ50, RAI, 


AE 

=e, 96, 262A, 
not, you 
Jone 9: SOTR adapter. 
reading 





need 
Direction and 
Get yours now and be able to check a 


chart on base of adapter. 
ll the new high 
6.00 





filament voltage tubes. List Price 
Servicemen’s Discount .......... ae 
On orders amounting to $10.00 L st Pr 
HERE’S THE DATA YOU WANT 

Send two 3c stamps for new Booklet showing fllus- 
trated tube socket connections of over 200 different 
types of tubes, data on rewiring obsolete set analyz- 
ers and using new tubes in place of old types. In- 
cludes catalog pages on all kinds of individual and 
composite sockets, speaker slugs, connectors, wound 
and unwound plug-in coils, coil winding data and 
S-W and B-C receiver circult, ete. 


(Naa ALDEN PRODUCTS CO. 






ON, MASS. 











ont §; sit 715 Center St. 
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The tools are cut to shape with a file, before 


hardening, of course, 
In using the cutter the sockets are first 


laid out, and their centers spotted with a 
prick-punch. Then a %-in, drill is used to 
bore a hole at the prick-punch mark, after- 
wards reboring the hole with a %-in. drill. 
Finally, the pilot of the hole cutter is placed 
in the hole and the socket hole cut. 

Some folks prefer a socket hole with a dia- 
meter of 1% in., while others want one 1% 
in.; I have split the difference with this tool 
an dmade it 1 5/16 ins. in diameter. 

Henry LARABY, 
56 Maiden Lane, 
Bridgeport, Conn. 


* 
BOOK REVIEW 


LA TELEVISION ET SES PROGRESS 
(Television and Its Progress), by P. 
Hemardinquer; preface by A. Blondel. 
Published by Dunod, Paris, France. 
5% x 8% ims.; 244 pages, deckle edge, 
150 illustrations, paper covers. 

One outstanding fault to be found with pre- 
vious works on the subject of television was 
the biased manner in which they were pre- 
pared; there was obvious, an effort to “sell” 
a particular television system, or the author 
permitted his patriotism to overshadow his 
choice of material. In pleasant contrast with 
this 


state of affairs is “La Television et ses 
Progress” which, although written in the 
French language, contains a remarkably cos- 
mopolitan review of the entire field of tele- 


vision. 

Perhaps it is not toe much to hope for an 
English version of this book. Wowever, that 
should not prevent the ambitious technician 
gleaning what he may from this well-illus- 
trated volume which, although written’ in 


French, is extremely instructive, as is indi- 
cated by the following review of the chap- 
ters, 

(1) The history and essential principles of 


television, This chapter starts with a de- 
scription of the electro-chemical picture trans- 
mission experiments of Bain and Blackwell, 
around the year 1850, and concludes with a 
discussion of the new Zworykin cathode-ray 
system of television. 

(2 The problems of television and its opti- 
cal and electrical difficulties, In this chapter 
the author clearly shows the reasons for 
numerous effects encountered in television re- 
ception and transmission. 

(3) The elementary operations of teleri- 
sion. Most readers of the volume will agree 
that this is the most interesting chapter. 
This due, particularly, to the lucidity with 
which the author handles the intriguing sub- 
ject of the Kerr cell and Nicol prism in con- 
nection with the polarization of light. 

(4) The transmission and reception of 
vision. <All the various types 
rangements followed in various 
described, with particular 
technical features peculiar 

(5) Radiorision for the amateur. The 
American reader of this book will be quite 
astounded at the wealth of information which 
the author has compiled concerning amateur 
television equipment based on many different 
television systems, and available in the coun- 
tries to which they are indigenous, 

(6) Cathode-ray television, Yt ts of inter- 
est to observe that the author has devoted 
considerable space to the subject which is go- 
ing to receive the greatest attention in the 
next two or three years, For, television by 
means of vacuum tube picture dissembling and 
recombining units appears to be the most logi- 
cal system so far proposed; the advantages 
offered by, for instance, cathode-ray tubes are 
numerous, as the author shows in this chap- 
ter in which the latest ideas are described, 


tele- 
of studio ar- 
countries are 
reference to the 
to each system, 


(7) The Progress of television. Interna- 
tionally known pioneers in television tell tne 


reader, in this concluding chapter, 
developments we may expect in the field of 
television within the next few years. Quo- 
tations include the opinions of Barthelemy, 
P. Brenot, Dauvillier, Edouard Belin, Mare 
Chauvierre, Rene Hardy, Van Dyck, Manfred 
von Ardenne, J. L, Baird, Hugo Gernsback, 
and V. K. Zworykin, 


just what 
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BOYS!: THROW YOUR VOICE 


tore aso an ln 
anywhere. un foo! 
or friends, 


THE VENTRILO 


@ little instrument, pond in the - 








A 5 out of sight, used with ~ 
above for Bird Calls, eto. me can use it. . 
fails. on Vene- 


Never fa A 26-sege goumse 
triloquism and the Ventrilo. i for 10c postpaid. 


meron 106 / ELECTRIC MOTOR 



















An Electric Motor for Only 10 cents. 
Sounds almost unbelievable but it 


is perfectly true. For ONLY 10 
Dry cents we send you all the parts 
Bat- necessary packed in a neat box with 


full printed and illustrated direc- 
tions for assembling. No trouble 
at all putting the parts to- 
gether, in fact it is FUN. 

Just follow a few simple 
- instructions and in a 
few minutes the motor 
is ready to run. 10¢ postpaid. 





WONDERFUL 
INSTRUMENT 


Greatest thing yet. 
Nine separate articles 
in one. Odd, Curious 
and interesting. Lots 
of pleasure as well as 
very useful. Can be 
used as a Magnifying Glass, 
pera Glass, a Stereoscope, 
a Burning Lens, a pe = | Glass, a Tele- 
scope, a Compass, a pocket Mirror, and a 
Laryngoscope—for examining ev*. ear, nose and throat. It 
is worth all the cost to locate even one painful cinder in 
the eye. Folds flat and fits the pocket. Price, 35¢, or 3 for $1.00. 
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BIG ENTERTAINER 


ee Jokes and Riddles. 34 

M: Tricks, 54 Parlor Games. 

2 Fonata. 15 Tricks with Cards. 4 
opermeking, 

Funny — — 


21 Puzzles and Monolog 

- — key my | wee for 
7 omin 

Spanish Prison Puzzle, Game of At Anagremea, t0. ‘Ail to 15c pectpata’ 
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ject, rie 
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bypnotigm & in ai 
ones. how to hypnotize ani- 
mals, illusions and hallucina- 
ions. auto suggestion, pone 
thy, ete. 27 fascinating ch 
«completa treatise on i 
avtien, sent postpsid— ONL' 
10¢ Postpaid. 


COMPLETE HYPNOTE SM 
Beer 500 agen Neate Sioa bow eee mile 
ver pages. early 
» to use the tongue. 
TELL YOUR OWN FORTUNE |{i.2intat” Srtoset 
With os aid of this dream 
book 


fortune - —— tunities for 
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Palmistry, ete. 1 














FORTUNE TOLD BY CARDS 
yok shows how to tell fortunes with ca: 
tinoes, erystal. ete. 















HOW TO PITCH. k 
by leading pitehers. written in 
Ieuage. 56 illustrations. Sc 


JOHNSON SMITH & CO.,-92s2%. 45, 












twelve inches in length. 


obtain a Telescope for a nominal sum. It will be sent 
$1.25 in any convenient form. Postage stamps accept 








SOLAR TELESCOPE—$1.25 iz" 


LONG 


The new Excelsior Solar Telescope is a large and serviceable instrument, nicely made and accu- 
rately fitted. When extended it is almost three feet in length, and when closed measures not quite 
Telescopes of this size usually sell for many times this price, but by 
importing them direct from a large European manufacturer, we are enabled to offer them to our 
customers for ONLY $1.25 each, at which price they ought to sell readily. 
made, the sides are brass bound, and the four sections are perfectly fitted. 


The lenses are well 
Here is your chance to 
ostpaid to any address upon receipt of 
if more convenient. 





Blank Cartridge Pistol 


REVOLVER STYLE Prices 







Well made and effec- 
tive; modelled on latest 
type Revolver; appearance 
alone enough to scare a 
burglar. Fires 22 al. 
Blank Cartridges obtain- 
able everywhere, Price 50c, or better make and 
jcugerter finish $1.00. Blank Cartridges 50¢ = 
100. Holster (Cowboy type) for Blan 

Pistol 50¢. Shipped by Express only. Cannot go by parcel 
_ ping page Catalog of firearms, sporting go 

etc., 


BAG O’ TRICKS 15c 


It is great fun mys- 
tifying your friends. 
Get this Bag O’ Tricks 
and be the cleverest 
in your dis- 

. Contains appara- 
tus i. directions for 
, ST CLASS 


TRICKS, sake ding the 
MAGIC PADDLE (mystify 
friends by making 
stick jump from 
—, — to the other). 


novelties, 












TANTALIZING 

citoss TRICK, ay 
fYSTILC ears 

TRICK, and_ the NYS, 


fERIOUS RATTLING 
STICK TRICK. Full instruc- 
tions with each trick. No skill 
ee pe complete for 


Electric Telegraph set 15¢ 


Here you are boys! A private electric tele- 
graph set of your own for lic! Lots of fun send+ . 
ing messages to your friends. Get two sets; 
hook them up as shown in th 











receiving. 
loperate with thesimpleiastructions 
at ge each set. 
on any standard 
dry Ear obtainable every- 
where. With this outfit you 


receive 
Morse International Code, 


MAKE YOUR OWN RADIO 
Enjoy 


























































and in a very short time 


Add 100 for 64 
i book alll 
about Goctstony 
written pecially 
= boys. a Tails how how 
pe motors. i 
ioe. ‘aph appa- 
ratus, telephones. 
lights, electric bells, 
alarme, coils, electric en- 
cines. PR pod. 


ICE 10c 








NOVELTY FRENCH PHOTO RING 


A classy looking ring, 
with imitation platinum 
finish, set with large imi- 
tation diamond. In the 
shank of the ring is a 
small microscopic picture, 
almost invisible to the 
naked eye, yet is magni- 
fied to an almost incre- 
dible degree and with 
astonishing clearness. 
There are pita that should suit all 
tastes, such as bathing girl beauties, 
pretty French actresses in interesting 

ses, also views of places of interest in 

rance, Panama Canal and elsewhere; others show Lord’s 








SNEEZIN( ING POWDER 


ror on th pack ot of 

e +; 
ardor os it io Sar 
ho 


ering 
e tt is ‘fe the qveaiess foke out, 
Price 300, 3 per 
Express. Not Prepaid. 770 co Novelty Catalog 7 


MOTTO RINGS 


Lots of harmless fun and 











Prayer or Ten Commandments in type. State yishes and 
we will try and please you. PRICE 25c, 3 for 65c. 




















A covy of our NEW CATALOG mated on recsipt of 10e, or the Be Lane or $2.25 per doz. postpaid. 
Lek Ea cakes ee] ADDRESS ORDERS FOR ALL GOODS On THIS PAGE TO 
Order, or unused 
(Stat inmcacsa acute"! JOHNSON SMITH & CO. °s:; Racine, Wis, 
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The Radio (raft Library Series covers accurately 
every branch of Radio-and thoroughly. too 








Presented on this page are the new books of 


the RADIO-CRAFT LIBRARY—the most 
plete and authentic set of volumes treatin 
vidually, important divisions of radio. 
has been designed to give radio men the oppor- 
tunity to specialize in one or more of the popular 
branches of the industry. The material contained 


TO THE RIGHT 
WILL BE FOUND 
A SHORT RESUME 
OF EACH BOOK 


com- 
indi- 


Each book 


everybody. 


Book No. | 


Radio Set 
Analyzers 


And How To Use Them 


With Full , end De- 
scriptions et Analyzers, 
Tube Cheekers, Oscillators, Ete. 


By L. VAN DER MEL 


This book explains 
the operation of set 
tube checkers, oscillators and 
other testing equipment. For 
every radio man this book is ex- 
tremely helpful. It covers every 
phase of testing and gives you 
valuable short cuts; completely 
illustrated with photographs and 
diagrams to facilitate the use of 
modern testers. Recently reprinted. 


thoroughly 
analyzers, 





Book No. 2 


Modern Vacuum 
Tubes 


And How They Work 


With complete Technical Data on 
oS Standard and Many Special 
ubes 


By ROBERT HERTZBERG 


MODERN VACUUM TUBES 
describes the fundamental elec- 
tron theory which is the basis of 
all vacuum tube operation, and 
goes progressively from the sim- 
plest two-element tubes right up 
to the latest pentodes and thyra- 
trons. It is written in clear 
simple language and is devoid of 
the mathematics which is usually 
so confusing. Valuable reference 
charts and characteristic curves 
of standard and special tubes are 
to be found, also diagrams of 
sockets and pin connections. 





Book No. 3 
The Superheterodyne 
Book 


All About Superheterodynes 


How They Work, How to Build 
and How to Service Them 


By CLYDE FITCH 
There is no more fascinating a 


subject in the large array of radio 
circuits than the famous super- 


heterodyne circuit. Whether you 
are a Service Man or experiment- 
er, first-hand knowledge about the 
construction of superheterodyne re- 
ceivers is very important. The 
book on Superheterodynes gives 


underlying principles of their con- 
struction, right from the very first 





set made 


in these books will increase your knowledge; you 
will find them a real help in your work and ¢ ey 
will contribute to your money earning capacity. 
Read these books during your spare time at home. 

The authors of these books are well-known to 
Each one is an expert radio man; 
an authority on the subject—each is thoroughly 





Book No. 4 
Modern Radio 
Hook-Ups 
The Best Radio Circuits 
Ac lete C di of the 

Most Important Experimental 


and Custombuilt Receivers 
By R. D. WASHBURNE 


It is fascinating to the experi- 
menter, or even to the up-to-date 
Service Man, to take a commercial 
set and to change it into one us- 
ing a famous hookup that is not 
found in any manufactured set. 
Many excellent circuits have nev- 
er been commercialized, but lim- 
ited only to home set builders. 
Thousands of these popular cir- 
cuits have been requested from 
time to time, and in this book 
we have included over 150 cir- 





cuits, which ~*~ the — 
Peridyne, Cash-I A.C.- 
Set and others 

Book Ne. 5 


Hew te Become a 
Radio Service Man 


How to Get Started and How to 
Make Money in Radio Servicing 


By LOUIS MARTIN 


The ambition of many men in 
radio today is to become a first- 
grade Service Man. It is not as 
difficult as one might believe, but 
it cannot be done in a few short 
months. Following very carefully 
the advice of Mr. Martin, who 
has dealt with the problems of 
thousands of Service Men, this 
book deals very carefully with the 
essential stages in the prepara- 
tion for qualifying as a Service 
Man. 





Bringing Electric Sets 
Up toe Date 


With Pentodes, Multi-Mus, Dy- 
namic Spe omplete in- 
formation How to odernize 
A. C. and Battery Oper- 

ated Receivers 


By CLIFFORD E. DENTON 


In this country there are over 
ten million electrically operated 
receivers that could be modern- 
ized—by placing in them new type 
tubes, new speaker equipment and 
other modern improvements. This 
business of improving old sets 
ean go to the experimenters and 
Service Men if they will quickly 
jump into action. 





ou have ever 


ooks. 


Book No. 7 


Radie Kinks and 
Wrinkles 


For Service — & and Experi- 


A A — | oll on the 
atest Radio Short-Cuts and 
FA 


By C. W. PALMER 


It often becomes necessary for 
experimenters and Service Men to 
call upon their memory for some 
short cut or radio wrinkle that 
will solve a problem quickly. In 
business, “‘short cuts’’ mean time 
and money saved, and to the Serv- 
ice Man “‘time saved’’ means 
money earned. 





Book No. & 


Radic Questions 
and Answers 


A Selection of the Most Im 
tant of 5,000 Questions Submit. 
ted by Radio Men During the 
Course of One Year 


By R. D. WASHBURNE 


There have been collected a wide 
variety of questions which have 
come into our editorial offices dur- 
ing the past two years, and only 
those whose answers would henefit 
the majority of men engaged in 
radio have been incorporated in 
J amazing question and an- 

tremendously long 
list of topics is treated. 








Book No. 9 


Automobile Radio 
and Servicing 


A Complete Treatise on the Sub- 
t Coverin 


ec All Phases from 
installing to Servicing and 
Maintenance 


By LOUIS MARTIN 


Automobile radios are up and 
coming, and someone has to serv- 
ice them properly. It therefore 
behooves you to read this im- 
mensely important new book on 
the art of Automobile Radio. The 
book is concise, and full of illus- 
trations, pastegraghs, diagrams 
and hookup 

A few of ‘the really interesting 
chapters: Introduction; Automo- 
tive Radio Installations; Complete 
Descriptions of Commercial Auto- 
motive Receivers; Servicing Auto- 
motive Receivers; The Ignition 
System; General Service Consider- 
ations; Effects of Temperature on 


' Power Supply; Conclusion. 


ad to build a radio 
ooks that are authentic, 
and written so that they 
ceasty understood. Mail coupon below for your 





familiar with the field which he represents. 
This is —-. = the first real op 


ftunity that 
library of 
right-up-to-the- yn Mn 
are easily digested and 


Book No. 10 


Home Recording and 
All About It 


A Png Treatise on Instan- 
taneous Recordings, Micro- 
phones, Recorders, Amplifiers, 
Commercial Machines, Sery- 
icing, ete. 


By GEORGE J. SALIBA 


If there is one subject that 
is fascinating to every radio 
man, it is that of Home Re- 
cording. Of course, this volume 
is not all on ‘‘Home”’ reeord- 
ing, but the information con- 
tained therein is important to 
commercial radio men, studio 
operators, engineers and others 
— in this phase of ra- 

0. 


The art of recording ard re- 
producing broadcast selections is 
becoming more important every 
day to radio men, experiment- 
ers and Service Men. Equip- 
auditoriums 
homes 
with public address systems and 
amplifiers brings many entra 
dollars and often: an excellent 
income 





Book No. I! 


Point-to-Point Resist- 
ance Measurements 


The Modern Method of Servic- 
ing Radio Receivers 


By CLIFFORD E. DENTON 


Of the difficult problems which 
Service Men face today when 
repairing receivers, the greatest 
is that of replacing proper re- 
sistance values in sets. This task be 
comes even more difficult when the values 


of resistors are unknown; and manv- 
faeturere of many standard sete do not 
this information on vice Men 

n this new book radio men will find the 


information needed to quickly plece 's 
receiver in normal operating condit 
This book euts in halt the time usually 


Sufficient space has been devoted to the 
elementary problems and the theory of 
electricity as it is applied to revista 
measurements t 





to overcome this 

low you will find 4 WN liet of the 
contents which will appear in this new 
»00: 


INTRODUCTION. 13 Re 
hi . 





using Ohmmeter 
ments using Modern Tester; 
Testing where Circuit Diagr 
able and where Resistance 
Routine Testing where Ci 
is Not Available and whe 
are Unino own; the Relation of age 
Testing Methods to Resistance Meseure 
ment APPENDIX Resistance Charte 






| ete 





ALL BOOKS 





The books 
know 


UNIFORM ~y a st aie 


in the new 
their subjects. The 
illustrations. 


volumes 
Each book 
value, for 


RADIO-CRAFT 
are all 
is printed on fine book 
its editorial contents as well as from the 


LIBRARY are all 
uniform size, 6x9 


strictly 
inches, 


up-to-date, 
and contain on an average of 
paper and no expense 
mechanical 


men who 
50 to 
has been spared to make it 
standpoint. 


and written by 














umes. You can buy 


with your 
accepted. 


remittance. 





Big Discount 
to You 


In order to make it possible for everyone to buy these books, 
the fifty (50) cent price has been made uniform for all vol- 
these books 
take advantage of our special offer: 


When Five (5) Books or More Are 
Ordered 
Deduct 20% from Your Remittance 


Simply fill in the coupon at left, and mail it to us together 
Checks, 


separately, but you should 


stamps or money orders 
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Clip Coupon and Mail Today! 
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o> 











1 GERNSBACK PUBLICATIONS, INC., 96-98 Park Place, New York, N. Y. | 
| I have circled below the numbers of books in the RADIO-CRAFT LIBRARY, which you | 
i are to send me, and have deducted 20% for ordering five (5) books or more. I have included | 
| my remittance in full, at the price of 50c each, when less than five books are ordered. | 
| The amount of my remittance is...................-.....(Stamps, checks or money orders accepted.) | 
l Circle numbers wanted: 2 3 4 5 6 7 8 y 10 ll ; 
| Name ........ Address | 
! City —— DUAAS  cccccccccccccccccccscsccccces RC-11-33 | 
sense a ei ce li cs asia cid i diem anveaiaenerdiiie daira tae 
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7| $50,000 SPEAKER CLEARANCE 
SALE! 
































y that 
ity of 
. ot 
and ‘ 7 7 
* your SPECIAL - SALE - FEATURE 
‘a The Ideal Short Wave Receiver Speaker: ee a 
ony Eliminates Hum and Line Noise: Bri . ag o . a w 
steer Draws Less Current: —- = oe tiation” os ware 
Serv- . . . . . 
Do not confuse this model with the various similar types on the market, 
- posing as Farrands. This is the true Farrand Inductor Dynamic. Its adap- 
e tion to Short Wave Radio Receivers has proven a popular step. The most 
‘volume inaudible stations are brought in with remarkable clearness without the customary noise and 
now hum of regular dynamic speakers. Has two magnets parallel to each other with a bracket 
“atudle placed between them to facilitate mounting. Overall 9”. 
others $395 
of ra- 
ard re 
tions is 
t every 
= BOSCH Limited Quantity! |..FARRAND 
oriums 
r imited Quantity! " 
me and SPEAKER CABINET 12” MODEL 
} extra 
Xcellent Wil dat 
xcellen w Atl sccomme ‘name GENUINE R Cc A INDUCTOR 
hassis te 0” 
acme A beautiful e * * p YNA MI Cc 
walnut cabinet artistic- 
ally - a on | The 12” models have t 
esist- geo t = cre aco 4 ~ A — 
ents a. FB, a —— MAGNETIC with a bracket = the bot: 
, nets. Grill contains a — ed comp sume 
Ss - gold bronze cloth fo nensions 0 e 2” model: 
nt ei ee CHASSIS | 08": 
scheme - ode 
:NTON 


high, 12” wide, 10” deep. 
1s which 
y when Price ncccccccccccccccccsccccsccccccsces $1.75 


greatest 
built-in output transformer 


ie task be 
nd” have J El N Ss E N which permits use of 450 A.C. and D.C. 


volts without distortion, rat- 
Model D-7,A.C. tling or blasting. Generous oversized i *t. 


magnet 
DYNAMIC The thick armature is accurately ee the co N Cc E R T 


sturdy metal frame is lined with a special self- 





This chassis is the identical Our Price 
one used in the R.C.A. 100A- 


100B and 103 Speakers which 
list for as high as $35.00. Note F Oo RD 














¢ 
ly place 's 
condita. 
ve usually 


e net 
ited to the 














nas to ths Widely used as an ad- baffling fabric, greatly improving acoustic prop- 11%” concert model. 
renutanee ony gg a > erties of this sensational speaker. Note the cor- 3 hree point suspension 
pret ; on public address sys- rugated surface of the cone, an exclusive feature— en ae come epee Ac ¢ 
lint of the tems. Will handle an enhances perfectional reproduction qualities con- models have a field 
| thie new enormous amount of siderably; most compactly made; 9” outside di- resistance of 2,500 
volume without distort- ameter, 4% deep overall. ot 0 - 

RB Re i yhms utput trans 
ge Bere. ing or rattling. Equip- Price Se $2.75 former may be had 
Prin A 20 ped with a 280 rectifier for single or push 
\eurement tube. The speaker mea- pull output tubes. 
Ems sures 12%” high, 11%” wide, and 7 7/32” deep. 
Radio Set | Baffle opening required, 10”. li BD. GR Beis rnccccevetcccsonsecosss $5.75 


D.C. Model 


Measure A.C. Model . e OS errr 
nip eae F with tube, $8.95 D.C. Model $6.95 Price Going Up. Buy Now! 


2) | PEERLESS | StromberéCarlso a aa 








A.C. and D.c. A.C.or D.C. 


DYNAMIC MAGNETIC Auditorium 


SPEAKER | PICK UP — 
CHASSIS | tie conor tor punt at DYNAMIC 

















dress amplification is 14” auditorium 1 
model, 

eS oe here. For perfect tonal Takes a baffle 

fier. Equally suited quality and service insist on a genuine STROM- with a 12%” 

. eon for use with any re- BERG-CARLSON PICKUP. Little has to be said opening. Oversize 

ow ceiver employing the about it—Stromberg-Carlson quality is known the frames with Ba 

average type of antic world over. Price includes a Stromberg-Carlson ae = Pon 

amp cation system P ; > ie > — 

using as low as 90 volts “‘B” current. D.C. model par Matching Transformer, Pickup Plug which gives the — 
you has @ 1,000 chm field and o pushpull eutput trene- and 20-Foot Insulated Extension Cord. speaker higher field strength and permits greater 
uded former; A.C. model used a dry rectifier system with BUY NOW! This Low Price For a Short Time energization. D.C. model has a 4,000 ohm field 
a hum condenser for minimum A.C. hum. Only! which can be energized from the power packs of 
Dimensions—12” high, 8” deep. ont Price Complete $5.50 ee oe le ee ee ee 

, A.C. Model, Price.$8.95D.C. Model Price. “9S Te he $9.95 
ed © VAR. Pibiccccccccccccccccoscsscccsseses es ME. wen ssveaséneccuviovvasivensasval $7.95 





All orders are F. 0. B. New York, and 
subject to prior sale. Terms: A deposit R 
of 20% is required with every order. Bal- 
ance may be paid on delivery. Deduct 


2% if full amount is sent with order. 24 reenwic Dep 
DO NOT SEND FOR CATALOG 5 G = h St. t. RC ented Fork, Mm Se 
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RTC’s Big November SPECIALS 











Every month we list on this page a 
few STAR* items which are not listed 
in our catalog. These are all specials 
on which the quantities on hand are 
not sufficient to catalog them. Once 
sold out, no more can be had. ORDER 











No One in Radio 
Undersells Us! 


STOP SHOPPING—the lowest prices 
are right on this page. No one under- 
sells us. We meet any price on any 
new merchandise. Order direct from 
this page and save money. 100% satis- 
faction on every transaction. Take ad- 
vantage today of these special offers. 



















































NOW—TODAY. 
6“ ae 7 TUBE SCREEN-GRID 
* F ARADAY RADIO RECEIVER 
Complete with Full Dynamic Speaker 
ONLY 100—NO MORE WHEN GONE 

















hd ovat Some was a greater value than this before, we have yet to see it. The selectivity 
and sens f thi ver, due to its 3 tuned stages are just as sharp as those of a 
super-he ~ one nstruction of this set is best described as “Standard.” 
Its circuit is none aan than the good-old-standby"’ T. R. F. type which is the most fool- 
proof ever designed, It incorporates two stages of tuned R. F. amplification using type 24 
screen-grid tubes; a type 24 power detector; a single stage of type 27 A. F. voltage amplifica- 
tion and finally a push-pull stage using 2- tubes. The set is soldJcomplete with a matched, 
full dynamic speaker. 

Tuning is extremely simple. 
power switch. 
enables you to control the tone from high treble to de 
filter bank, filter choke, bi-pass condensers, etc., are 
itxelf is made of heavy gauge metal. 

This receiver is net, she Page type 
in the miniature sets 
together with careful w A 













The knob on the left is a combination"volume control and 
The knob on the right is the station selector. The toggle switch in the center 
p bass. Coils, turning-condenser-gang, 

all thoroughly shielded. The chassis 











It is a full-sized chassis having qualities wine + ane not found 
rid and high gain ormers 
Despite the maze ~ Fe s . recently 

me use the type 45 tubes A Dush- pull ar- 







» are little more than 100 of these receivers 
first served The 
» overall. Employs the 
»vox condensers. Clarostat volume 


$4.95 





fence irst come 
by 124% de 





€ t 1 
Measures If ng ” wide by 7” H igh 
All high grade parts such as Aer 





e used. 


co ontrol, ete., ar 


No. SP-2001 ““Faraday’’ 7 Tube Screen Grid T. R. F. 
— including dynamic speaker but 
less tu 

YOUR PRICE. 








TUBE 
TESTER 


“tH “NEW DEPENDABLE’’ 


Sold Either Wired or in Kit Form 
Here indeed is your opportunity to build one of 
the finest tube checkers ever designed—an instrument 
which is MODERN in every sense of the word. Will 
test all the! latest type tubes, including those with 
7 AND 8 yo omy 'S—DIREC TLY—without the use 
of a single adapte 
The “NEW DEP ENDABLE,”’ despite its high de- 
gree of accuracy, is extremely simple to operate. Both 
plates of the 80—S82—-83 and other rectifier tubes are 
































































































































readily tested without the use of a ‘“‘second plate’’ 
button. 

The instrument employs a_ high-grade, D’AR- 
SONVAL TYPE, MOVING-COIL METER, insuring 
thereby extreme accuracy. This instrument will 
check more than 120 different tubes and even those 
which have not as yet been placed on the market. | 
The tube tester is amply guarded against tube | 

















“‘shorts,’’ which condition 
ing of a small pilot light. 
mounted on a beautifully 


is Pg ated by the flash- 

All component parts are 
etched panel and the entire instrument placed in a sturdily 
constructed, leatherette-covered, carrying case. For operation on 105-125 volts, 50/60 
eycles, A.C. This instrument is available either in kit form or completely wired and 
tested, ready to use. Shipping weight 9 Ibs. 


. 303 “New Dependable” Tube Tester, 












































NO. 303 A “New Dependable’ Tube Tester 








completely wired and in kit form. 
tested. . $ 73 73 
YOUR PRICE............... YOUR PRICE............... : 








is completel 





weight. 


RADIO anv SHORT 
WAVE TREATISE 





E 





be furnished at an additional cost of $1.00 per coll Provisions are sleo made. for earphone receptio: 
as for a pho nogr aph pick-up connection. Only high rede. parte such as Hammarlund c . are used. T) haseis 
wired and assembled ready to use anc NTAINED IN A ‘A HANDSOME. MAHOGANY Cc ABINE Tr. The 


supply of ‘hse sets is very limited, being only twenty hy ath 
65 


LIST PRICE $80 
No. 35 Baird Universal Short Wave and Television Receiver 


YOUR PRICE. 














EXTRA SPECIAL 
Baird Universal ae Wave and Television Receiver 
Seven Tubes—15 to 500 Meters 


Only 20 at This Price 


This is .y same receiver which a sl 
SC i eiver which is * 






























rt ti 


verTsit 


cial i 






n Iv 
home use 
proficient 





in perfe 





i 
njune tion with 










used in er aird Televisor or any other telev 
eyele A.C. line, it will Produce. lear cut images of definite detail. 
TUBES, namely, 3-24 -45 and 1 rectifier 
made a t jon neon cake and for switching from roudepe nker to televisor, 
of 1 coils is furnished with the set coi 





a range of from 15. hree adc pietones coils to cover the broadcast range of from 200-550 





Act fast if you desire to take advantage of this offe Shipping 


ONLY 


_ ae 

























the opportunity to 
Active the FRE Fe Toss Erinn of our Radia 
rece e od 
Short Wave restise 
formation radio 
ns. % — “and illustrations. 
“3 »k in print nO 


pats ¥ahoTWER ‘GATALOG. 





hi ut 
technic al information listed 
ing: 





ynes _ Tianinating 
Katie _ teens: ar eott — 


ed Prae Sugge' 
hier Kinks,tetc., etc. 


WRITE TODAY. Enclose 4 






Treatise 
mail. 







cents for postage. 
Over 100 New Hook-Ups, on be Seen 


Etc. 1000 Illustrations. 












ght 








e editori eam 
ire mn i verpare chet 
aniders e* eivers. 
ee Among the new ooqeve a 
tothatcal in i ore the follow- d 


NEW "READRITE “MODEL 710 ANALYZER 


This new Readrite pres cision instrument er 
(1) low cost; 
to add that the kit is es apable of testing anything from old battery models to ‘the’ invest ecreen-grid. 


side dime ~ A of the earryt 


ine rm? thes analyzer contains a D.C. volt er, an A.C voltmeter 
+ and 1illiammeter. she D.C. vege rt has four ranges: 0 t 
s 10; O to 5 60: Ow oy and 0 to 600 volts. The A.C. voltmeter 44 
HERE s a ae u three ranges: 0 to to 140; and 0 to 700 volis.. The milliam- 
meter has two Seenees one for 15 mill. reading and the other for 
150 mil. This variety of ronges m. ossibie to t 
ry conceivable radio circuit; high voltage secondaries 


of power transformers. current drain of all radio tubes, includ- 
ing, the high 
ae oer 







« 
tes ST_ PENT! 
—'SO RECTIFIERS, Etc.—=There are four sockets on the 
anel of the analyzer to t 
Prong Tubes. 


are available for the in 








Model 10 ‘Analyzer. 
YOUR PRICE . : 


TESTS LATEST TYPE 6 AND 7 PRONG TUBES 
NINE METER SCALES AVAILABLE 


ies fe atures which have aware ee desired inany instrument built r servic 
of the complete unit. 
pe ntode. ond multi 





implicity of desi, 





e 
(2) nceur is edless 
u 


del 710” is an extremely compact devie The out- 
3% 


S by 7% tb 











power 250 and 210 tubes, ete. 
1eNT SELECTOR SWITCH — The instrument is 
a ten position bi-polar ones stor switch; by means 
3. may be obtains ~ of * “C” volts re- 
“K" volt sed, ate voltage, ecreen-grid 
te "y ( supplied with the analyzer, 
rid teats, continu 


x. 
“MULT I-MUS”" "S7's and 'S8’s 





. A 4%-volt 
“C" bias. for 
ake care of the four. aes six and seven 
“grid-test™ push-bu in jne = 
idual use of all tw setera, externally. 
there are (we 
oth plates of the 
of  speria 
measuring resistan 
i complete with te# 


here is a 











re is a se ores n-grid pin nthe an 
ti 





. Burs 


‘onnecting cables. rg: 
tifier adapter and re: sistance wand capacity  eharte. Shipping 


ess 434-volt $I several 
Use Price, | a 6.17 





WE ARE A WHOLESALE ewer AND CAN NOT AC- 
cert ORDERS FOR LESS THAN 
if C.0.D. shipment is ite please ‘remit 20% remit- 
tance, which must accompany all 
if fullecash accompanies order, deduct "2% discount. Send 
money order—certified check—U. S. stamps. 


Radio Trading Company 


for same. 


ORDER FROM THIS PAGE 


catalog for the greatest Radio Bargains. 
Should you wish goods shipped by parcel post, be sure to include sufficient extra remittance » 
Any excess will be refunded. 


102 Park Place 


You will find special prices from time to 
time, in this magazine. Get our big FREE 


New York, N. Y. 
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MASTERPIECE II 


by, S—= 
ete l 12 7 


*Name on request. Neither this uni- 
versity nor Harvar. S$ a commer- 


cial interest in McMurdo Silver, Inc. 


are illustrated the Master- 

II Super speaker that de- 
ps 4 times the er output of any other. . . and 
slightly smaller “‘auditorium"™ speaker usually 
shed by custom set makers. Either is furnished 
nally with Masterpiece I. 


McMURDO SILVER, Inc. 


1735 BELMONT AVENUE - - - CHICAGO, U. S. A. 


from specifications developed in col- 
laboration with the research and engi- 
neering departments of Harvard and 
*another great eastern University. 


Admiral Richard E. Byrd, U.S.N., asked Dr. McCaleb of 
Harvard University which radio receiver would be best 
for his next Antarctic expedition. 

In substance, Dr. McCaleb replied, ‘McMurdo Silver's 
Masterpiece, with certain additions.” 

Immediately, the engineering department of Harvard 
made certain suggestions to Mr. Silver, as did the engi 
neering research department of another great eastern uni 
versity, to produce, for Admiral Byrd, the greatest, most 
complete, most thoroughly able all-wave radio receiver the 
world has ever seen. Masterpiece II is the result. 

The specifications of Masterpiece II, as you can readily 
see, promise a quality and extent of performance often 
dreamed of, but never seriously considered as either prob- 
able or possible of attainment. Yet, Masterpiece II actually 
meets them, to the letter, and its performance, very con 
clusively asserts the fact that an entirely new era of 
transoceanic radio reception has been born. 

Duplicates of Masterpiece II . . . exact duplicates of the 
very receiver that is going into the Antarctic with Admiral 
Byrd, are now available. 

A completely descriptive, fully illustrated book will 
gladly be sent upon receipt of the coupon below. 


BRIEF SPECIFICATAEONS 


Wave length Range 10 to 570 
meters or 520 to 30,000 kc. Four 
position wave change switch. 

(External unit extends range from 
700 to 2000 meters.) 


Tuned R. F. stage on both Broad- 
cast and entire Short Wave range 
yet single dial tunes the receiver. 
Greatly improves  signal-noise 
ratio on 12,000 mile reception. 

Band-spread tuning on short waves. 
Makes short wave tuning actually 
easier than broadcast tuning. 

3 air-tuned intermediate stages. 
Most accurate intermediate am- 
plification ever developed. 

Sensitivity better than 14 micro- 
volt absolute average. 

Interstation noise suppressor ad- 
justable to exact location require- 
ment. 


Automatic volume control holds all 
stations 20 microvolts and up at 
constant volume to the ear. 

Selectivity absolute 9 Ke. for 
Europe, better than U. S. needs 
(21 Ke. wide 10,000 times down). 

Fidelity perfect over 30 to 4,000 
cycle audio range. 

Undistorted power output, 15 watts. 

Automatic and manual tone con- 
trols. 

Special impregnation for tropical 
climates. 

Built-in beat oscillator for easy 
finding of S.W. and weak broad- 
cast stations. 

Chromium plated steel shielding 
case eliminates need for cabinet 
10 day trial in your home. Open- 
and-shut guarantee. Money back 
instantly if you are not absolutely 

satisfied—no questions asked. 


McMurdo Silver, Inc., 1735 Belmont Ave., Chicago, U.S.A 
Send me full technical information on Masterpiece II. 


Name 
Street 


Town 











Never Seen Equal 
“Logged several 


| tions, short and long wave. 
; Get FYA, France. N 


i sitivity.”—T, N. Stewart, 
i Vero Beach, Florida. 


4 Central | 
} American and Mexican sta- | 


Neves | 
; Seen anything to equal this | 
| new Midwest-16 for tone! 
} fidelity and consistent sen- | 





Beyond Expectations 
“You certainly know how to 
build All-Wave Radios. I | 
am pleased beyond all my | 
expectations; have been lis- | 


| tening for two hours to GSB 


| in Engiand, 12RO, and Pon- 

| toise, France.""—Dayton H. 

} Lasher, 267 Sylvan Ave., 
Waterbury, Conn, 





ey 


4 


No Other Set Compares | 


“The Midwest 16-Tube Ra- 
dio is all you said and more 
(a world-wide receiver). I 
don’t believe there is another 
set on the market today with 
the tone and selectivity of a 
Midwest 16-Tube Radio.” 
—Mr.C. L, Gietl, 415 E. 8. 
Grand Ave., Springfield. Ill. 


| 
| 








Fine Results 
“TI am well pleased with the 
Midwest-16 and have had 
some fine results with it. 
Sunday afternoon we were 
listening to a Rugby game 
between Ireland and Eng- 
land, being broadcast from 
| London.” —B. J. Hart. 41 
{ West St., Cromwell, Conn. 











THOUSANDS ARE &£s144013t114 OVER THIS 


PNT \ | ee 


«! 
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World Wide 
Reception 


N IDWEST startles radio world 

ih by offering this 16-tube De luxe 

ALL-WAVE radio. . . finest development of its 

14 yearsof experience asleading radio manufacturer 

...at sensationally low price of only $49.50. Buy this 

bigger, better, more powerful, clearer-toned radio. . . direct 

from Midwest Laboratories. . .at a positive saving of 30% to 50%. 

Brings in broadcasts from stations 10,000 miles and moreaway. Gives 
complete wave length coverage of 9 to 2,000 meter (33 megocycles to 150 KC). 


This powerful, super-selective, radio has FIVE distinct wave bands... 
ultra short, medium, broadcast and long .. . putting whole world of radio 
at your finger tips. Now listen in on all U.S. programs...Canadian, 
police, amateur, commercial, airplane and ship broadcasts. ..and world’s 
finest stations as: DFA Nauen, Germany—REN, Moscow, Russia—EAQ, 
Madrid, Spain—12RO, Rome, Italy—VK2ME, Sydney, Australia. Never 
before so much radio for so little money. Don’t buy any radio until you 
learn about this greatest of radio values. Send today for money-saving facts! 


40 NEW 1934 FEATURES 


this Midwest radio...in your own home...for thirty days 
before you decide. See for yourself the 40 new 1934 features 
that insure amazing performance. For example—Automatic 
SELECT-O-BAND (exclusive with Midwest), simpli fiesshort wave 
tuning, instantly pointing out the wave length of the station. 
Other featuresinclude: Amplified Automatic VolumeControl, New Type Tubes, 
16 Tubes, Balanced Unit Superheterodyne Circuit, Velvety Action Tuning, Super 
Power Class ‘*A’’ Amplifier, 29 Tuned Circuits, New Duplex-Diode-High Mu Pen- 
tode Tubes, No-Image Heterodynes, Full Rubber Floated Chassis, Variable 
Tone Blender, Centralized Tuning, 7 KC Selectivity, New Thermionic Rectifier, 
Totally scientifically shielded (coilsandswitch catacombed) ,etc. Theseand many 
additional features are usually found only in sets selling from $100 to $150. 


DEAL DIRECT WITH LABORATORIES 


Increasing costs are sure to result in higher radio 

pricessoon. Buy before the big advance. ..NOW, 

NEWSTYLECONSOLES while you can take advantage of Midwest's amaze 
The new, big Midwest cata- ingly low prices. No middlemen’s profits to pay! 
log shows a complete line of You save from 30% to 50% when you buy direct 
beautiful, artistic, de luxe from Midwest Laboratories — you get 
consoles... in the new mo- 30 days FREE trial— as little as $5.00 
dernistic designs oe + and down puts a Midwest radio in your 
=F +f wd mtg to us home. Satisfaction guaranteed or your 
Ro Sane mas by Sas money back! FREE catalog shows sen- 
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tinction and dieairy tosuy  wevoounar sational radio values. Write TODAY! 


home. Mail coupon today. Sign and mall coupon...or, send name and address on postal card... NOW! 


MIDWEST RADIO CORP. 
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WORLD'S GREATEST 
RADIO VALUE 


New 
Deluxe Auditorium Type 
SPEAKE R 





We will send you copies of letters like those 
illustrated at top of page. They'll convince you 
that Midwest radios are sensational values! 
They prove you can order your Midwest radio 
by mail with as much satisfaction as if you 
were to select it in our great radio laboratories. 


RUSH THIS COUPON FOR 
AMAZING 30-DAY FREE TRIAL 
OFFER AND NEW 1934 CATALOG 


AGENTS! 


§ miDWEST.RADIO CorP., 
12 Make Easy 


8 Dept. 3 

1 Cincinnatl, Ole. Extra Money 

§ Without obligation on my part send 

g Me your new 1934 catalog, and com- Check Here 
lete details of your liberal 30-day | for Details L/ 
REE trialoffer, Thisis NOT anorder 











